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WELCOMING ADDRESS 

C l a r e n c e  S y v e r t s o n  

N A S A  A m e s  R e s e a r c h  C e n t e r  

DR. LAUBER: Good morning ,  a n d  l e t  me e x t e n d  an  
u n o f f i c i a l  welcome t o  A m e s  Research C e n t e r .  Y o u ' l l  be 
o f f i c i a l l y  welcomed i n  a few moments. I ' m  J o h n  Lauber .  I ' m  
t h e  co-chairman o f  t h i s  workshop a l o n g  w i t h  D k c k  C o l l i e  from 
t h e  RAA. B e f o r e  w e  b e g i n  t h e  program,  I ' d  l i k e  t o  t u r n  t h e  
podium o v e r  t o  o u r  C e n t e r  d i r e c t o r ,  Cy S y v e r t s o n .  

MR, SYVERTSON: Thanks,  John .  I g u e s s  i f  John g a v e  you 
t h e  u n o f f i c i a l  welcome, i t ' s  my j o b  t o  g i v e  you t h e  o f f i c i a l  
welcome. We a r e  v e r y  p l e a s e d  t o  h o s t  t h i s  m e e t i n g .  
F i r s t l y ,  I have  a p a r t i c u l a r  i n t e r e s t  i n  t h e  workshop. I t  
was a b o u t  1 2  o r  1 3  y e a r s  a g o ,  I g u e s s ,  I was i n v o l v e d  
p e r s o n a l l y  i n  a s t u d y  o f  c i v i l  a v i a t i o n  t h a t  was c a r r i e d  o u t  
j o i n t l y  by t h e  Depar tment  o f  T r a n s p o r t a t i o n  and NASA. 

One of t h e  o u t p u t s  of t h a t  p a r t i c u l a r  s t u d y  was a 
recommendat ion f o r  t h r e e  a r e a s  o f  R & D  emphas i s ,  and  one of  
t h o s e  was what w e  c a l l e d  low d e n s i t y  s h o r t  h a u l .  T h a t ' s  t h e  
a r e a ,  I t h i n k ,  what w e  were t r y i n g  t o  s a y  i s  t h e  a r e a  
s e r v e d ,  o r  t h e  p a r t  o f  t h e  a i r  s y s t e m  s e r v e d  by r e g i o n a l  and 
commerc ia l  a i r l i n e s .  So my i n t e r e s t  g o e s  back  t o  a t  l e a s t  
t h a t  p e r i o d  o f  time. The o t h e r  two recommendat ions t h a t  I 
r e c a l l  was d o  someth ing  a b o u t  n o i s e .  And I t h i n k  some 
p r o g r e s s  h a s  been  made i n  t h a t  a r e a .  And t h e  o t h e r  was d o  
someth ing  a b o u t  t h e  c o n g e s t i o n  a round t h e  a i r p o r t ,  and  I 
t h i n k  t h e  economy took  c a r e  of  t h a t  r a t h e r  t h a n  R&D.  

The second  i n t e r e s t  t h a t  I have  i n  t h i s  p a r t i c u l a r  
m e e t i n g  is t h a t  a e r o n a u t i c a l  human f a c t o r s  i s  one  a rea  t h a t  
w e  h a v e  chosen  t o  emphas ize  h e r e  a t  t h e  A m e s  R e s e a r c h  
C e n t e r .  I t h i n k  we  have made some p r o g r e s s  i n  t h e  l a s t  
s e v e r a l  y e a r s  u n d e r s t a n d i n g  some of t h e  problems i n  t h a t  
p a r t i c u l a r  a r e a  of r e s e a r c h  d u e  t o  p e o p l e  l i k e  John  and A 1  
Chambers and t h e  r e s t  o f  t h e  p e o p l e  i n  t h a t  d i v i s i o n .  So 
when b o t h  o f  t h o s e  a r e a s  come t o g e t h e r  i n  a s p e c i a l  mee t ing  
l i k e  t h i s ,  i t  i s  o f  s p e c i a l  i n t e r e s t  t o  A m e s ,  and w e  a r e  
v e r y  happy t o  have  you h e r e ,  and I hope  you e n j o y  t h e  
meet i ng . 

I see on  t h e  s c h e d u l e  t h e r e  is a t o u r  o f  Ames on  F r i d a y  
a n d ,  i f  you c a n  s t a y ,  I recommend t h a t .  I t h i n k  y o u ' l l  
f i n d  some o f  t h e  t h i n g s  w e  a r e  d o i n g  h e r e  i n t e r e s t i n g .  W e  
h a v e  a new f a c i l i t y  j u s t  a b o u t  on l i n e  c a l l e d ,  The Man- 
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V e h i c l e  Sys tems Research F a c i l i t y  which is d e s i g n e d  t o  s t u d y  
a l o t  o f  p rob lems  a s s o c i a t e d  w i t h  human f a c t o r s .  I hope 
i t ' s  on t h e  t o u r ;  i t  s h o u l d  be.  

Again ,  welcome and I c e r t a i n l y  hope  you e n j o y  t h e  
m e e t i n g  and f i n d  i t  p r o d u c t i v e .  Thank you. 

D r .  Lauber:  A t  t h i s  p o i n t ,  l e t  me t u r n  t h e  podium o v e r  
t o  D i c k  C o l l i e .  The program shows t h a t  Alan S t e p h e n ,  t h e  
V i c e - p r e s i d e n t  o f  O p e r a t i o n s  f o r  t h e  RAA, was t o  m a k e  Some 
o p e n i n g  remarks. Alan u n f o r t u n a t e l y  was d e l a y e d  i n  
Washington.  However, h e  w i l l  b e  h e r e  l a t e r  t h i s  a f t e r n o o n  
o r  tomorrow, a n d  h e  w i l l  s t a y  f o r  t h e  d u r a t i o n  o f  t h e  
m e e t i n g .  So D i c k  C o l l i e  from t h e  RAA w i l l  r e p r e s e n t  A 1  
S t e p h e n  t h i s  morning. 
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WORKSHOP OVERVIEW 

R i c h a r d  L. C o l l i e ,  Co-Chairman 

R e g i o n a l  A i r l i n e  A s s o c i a t i o n  

and 

J o h n  K. Lauber,  Ph.D., Co-Chairman 

NASA A m e s  R e s e a r c h  C e n t e r  

MR. C O L L I E :  Thank you,  John .  I t o o  welcome you t o  t h e  
R e g i o n a l  A i r l i n e  A s s o c i a t i o n  and NASA workshop o n  f l i g h t  
crew t r a i n i n g  and c o c k p i t  r e s o u r c e  management. A 1  S t e p h e n s  
u n f o r t u n a t e l y  is t i e d  up i n  Washington.  I t  seems t h e  
G e n e r a l  Accoun t ing  O f f i c e  came o u t  l a s t  Wednesday w i t h  a new 
s t u d y  t h a t  s a i d  small  a i r c r a f t  were 18 times more u n s a f e  
t h a n  l a r g e  a i r  c a r r i e r  . a i r c r a f t .  Congressman L e v i t u s  from 
G e o r g i a  dec ided  h e  wanted t o  h o l d  h e a r i n g s  y e s t e r d a y ,  and 
Alan s p e n t  a b o u t  an  hour  on t h e  h i l l  t e s t i f y i n g .  A s  a 
r e s u l t ,  h e  d i d n ' t  g e t  i n  l a s t  n i g h t ,  I u n d e r s t a n d  t h e  
t e s t i m o n y  went w e l l ,  and  t h a t  Alan was a b l e  t o  punch a l o t  
o f  h o l e s  i n  t h e  G e n e r a l  Accoun t ing  O f f i c e  s u r v e y .  Alan 
s e n d s  h i s  a p o l o g i e s  t o  you. 

A t  l a s t  c o u n t  w e  had 6 3  a i r l i n e s  r e g i s t e r e d  f o r  t h e  
workshop which i n c l u d e d  f o u r  a i r c r a f t  m a n u f a c t u r e r s ,  t h r e e  
s i m u l a t o r  m a n u f a c t u r e s ,  q u i t e  a few o r g a n i z a t i o n s  s u c h  a s  
t h e  NTSB, t h e  FAA, and t h e  F l i g h t  S a f e t y  Founda t ion .  We 
h a v e  somewhere i n  t h e  ne ighborhood  of a hundred p e o p l e  h e r e  
t h i s  morning.  

I j u s t  want  t o  go  on r e c o r d  a s  s a y i n g  w i t h o u t  N A S A ' s  
h e l p  and e s p e c i a l l y  t h a t  o f  D r .  John  Lauber who h a s  d o n e  so 
much f o r  t h e  a v i a t i o n  i n d u s t r y ,  t h a t  w e  c o u l d  n o t  have  p u t  
t o g e t h e r  a program t h a t  would a t t r a c t  s u c h  a w i d e ,  d i v e r s e  
g r o u p  o f  a t t e n d e e s .  

I f  you look a t  o u r  p r e r e g i s t r a t i o n  l i s t ,  you w i l l  see 
w e  r e a l l y  h a v e  a d i v e r s e  g roup .  

So,  Cy and  J o h n ,  t h e  R A A  member a i r l i n e s  r e a l l y  
a p p r e c i a t e  your  e f f o r t s  and h o s p i t a l i t y  f o r  p u t t i n g  on t h i s  
workshop,  and h e l p i n g  u s  w i t h  a problem w e  n e e d  t o  t a k e  a 
l o o k  a t  and s o l v e .  Aga in ,  t h a n k  you f o r  your  e f f o r t s .  

3 



The s e e d s  f o r  t h i s  workshop were p l a n t e d  l a s t  y e a r  i n  
Tampa, F l o r i d a .  I e n t i c e d  J o h n  t o  g i v e  a speech  on  c o c k p i t  
r e s o u r c e  management. A t  t h a t  time w e  had 6 1  a i r l i n e s  
r e p r e s e n t e d  and a b o u t  115 a t t e n d e e s .  I t  became v e r y  o b v i o u s  
t h a t  t h e r e  was a need f o r  a workshop,  a t r a i n i n g  workshop, 
o f  some s o r t .  So h e r e  w e  a r e  and I f o r  o n e  b e l i e v e  t h a t  
when you l e a v e  F r i d a y ,  you w i l l  have  made a s i g n i f i c a n t  
c o n t r i b u t i o n  t o  s a f e t y  i n  a i r  t r a n s p o r t a t i o n ,  t o  c o c k p i t  
r e s o u r c e  management t r a i n i n g  a n d  t o  s t a t e  o f  t h e  a r t  f l i g h t  
t r a i n i n g  t e c h n o l o g y  f o r  t h e  r e g i o n a l  commuter a i r l i n e  
i n d u s t r y .  

The workshop h a s  been  d e s i g n e d  t o  f o c u s  o n  t h e  t r a i n i n g  
r e q u i r e m e n t s ,  s t a t e  o f  t h e  a r t  t r a i n i n g  t e c h n o l o g y ,  advanced  
t r a i n i n g  c o n c e p t s  and c o c k p i t  r e s o u r c e  management. The 
f i n a l  p r o d u c t  w i l l  b e  a s o u r c e  book o f  t r a i n i n g  i n f o r m a t i o n  
and ideas  on  t r a i n i n g  t h a t  w i l l  b e  made a v a i l a b l e  t o  t h e  
i n d u s t r y  t o  h e l p  f o s t e r  t h e  deve lopmen t  o f  advanced  t r a i n i n g  
c o n c e p t s  . 

Today and  e a r l y  tomorrow w i l l  b e  d e v o t e d  t o  v a r i o u s  
p r e s e n t a t i o n s  by some of  t h e  most  q u a l i f i e d  f l i g h t  t r a i n i n g  
e x p e r t s  i n  t h e  c o u n t r y .  A f t e r  t h e s e  p r e s e n t a t i o n s ,  t h e  
a t t e n d e e s  w i l l  b r e a k  i n t o  workshops t o  a d d r e s s  s p e c i a l  
t o p i c s  and workshop o b j e c t i v e s .  The cha i rman  o f  e a c h  g r o u p  
and  a s e l e c t  p a n e l  from t h a t  g r o u p  w i l l  p r e s e n t  a r e p o r t  t o  
t h e  a t t e n d e e s  o n  F r i d a y  morning.  

To o b t a i n  f u l l  b e n e f i t  o f  t h e s e  r e p o r t s  from t h e  
working  g r o u p s  w e  w i l l  e n c o u r a g e  a l o t  o f  f l o o r  
p a r t i c i p a t i o n .  John  and I h a v e  a g r e e d  t h a t  t h e  F r i d a y  
a f t e r n o o n  s c h e d u l e  w i l l  b e  a d j u s t e d  a s  n e c e s s a r y  t o  
accommodate f l o o r  d i s c u s s i o n  on  F r i d a y  morning.  So i f  t h e  
1:30 s c h e d u l e  F r i d a y  a f t e r n o o n  n e e d s  t o  b e  changed ,  we're 
p r e p a r e d  t o  s l i p  i t  back  t o  a s  l a t e  a s  3:30 i n  t h e  
a f t e r n o o n  . 

During  p r e r e g i s t r a t i o n  w e  s e n t  o u t  cards  t h a t  a s k e d  f o r  
t h e  f i r s t ,  s econd  and  t h i r d  p r e f e r e n c e s  on  s p e c i f i c  working  
g r o u p s .  W e  gave  e v e r y o n e  t h e i r  f i r s t  c h o i c e  and wound up 
w i t h  40 p e r s o n s  i n  g r o u p  1 and some lesser  numbers i n  t h e  
o t h e r  g r o u p s .  So w e  went  t o  t h e  second c h o i c e s ,  and  i t  
worked o u t  p r e t t y  good. 

The o n l y  a r b i t r a r y  c h o i c e s  w e  made was when t h e r e  was 
more t h a n  o n e  p e r s o n  from a n  a i r l i n e ;  w e  d i d n ' t  want t o  p u t  
them i n  t h e  same working  g roup .  W e  wanted t o  s p r e a d  them 
o u t  so t h e y  c o u l d  o b t a i n  more b e n e f i t  from t h e  workshop. 

Dale Walden is making up a new l i s t  o f  a t t e n d e e s  who 
a r e  h e r e .  I w i l l  go  t h r o u g h  t h e  working  g r o u p s  a g a i n  and i f  
i t ' s  n e c e s s a r y  t o  make some c h a n g e s  t o  b a l a n c e  them o u t ,  I 
w i l l  use t h e  same p r i o r i t i e s  t h a t  w e  o r i g i n a l l y  used .  
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T h e r e  is o n e  t h i n g  I would l i k e  t o  m e n t i o n  t h a t  I t h i n k  
e a c h  o f  t h e  working  g r o u p s  s h o u l d  b e  conce rned  w i t h .  The 
new g e n e r a t i o n  a i r p l a n e s  have  v a r i o u s  f l i g h t  management 
s y s t e m s  i n s t a l l e d .  They h a v e  t h r u s t  management s y s t e m s ,  
t h e y  h a v e  compute r s ,  and  you have  t o  f l y  t h e  a i r p l a n e s  and 
program them and  d o  what t h e  c o m p u t e r s  want ,  b e c a u s e  t h e  
p e o p l e  who p u t  t h e  s o f t w a r e  i n  t h e r e  s a i d  t h i s  i s  t h e  way 
you h a v e  t o  d o  t h e s e  t h i n g s .  

To q u o t e  J o h n ,  maybe w e  need  t o  t h i n k  a l i t t l e  b i t  
a b o u t  t h e  term " d i s c o n n e c t w 1  t r a i n i n g .  I f  you have a program 
s e t  i n  t h e  computer  and a t  t h e  l a s t  m i n u t e  there  is  a 
change ,  you need t o  k e e p  somebody f l y i n g  t h e  a i r p l a n e .  You 
need  t o  p e r c e i v e  t h a t  t h e  computer  is n o t  working p r o p e r l y  
s o  you c a n  d i s c o n n e c t  i t  and f l y  t h e  a i r p l a n e  manua l ly .  

I know t h i s  h a s  happened i n  some s t a t e  o f  t h e  a r t  
a i r p l a n e s .  I know i t  h a s  happened i n  some -of t h e  a i r p l a n e s  
t h a t  members o f  o u r  g r o u p  o p e r a t e  where  a t h r u s t  management 
s y s t e m  d i d n ' t  f u n c t i o n  p r o p e r l y .  

I n  c l o s i n g ,  I ' d  l i k e  t o  l e a v e  you w i t h  o n e  a d d i t i o n a l  
t h o u g h t .  I f  t h i s  workshop i s  s u c c e s s f u l ,  and  I have  no 
r e a s o n  t o  b e l i e v e  i t  w i l l  n o t  b e ,  w e  w i l l  m a k e  enormous 
c o n t r i b u t i o n s  t o  s a f e t y  by  d e v e l o p i n g  p r a c t i c a l  g u i d e l i n e s  
f o r  smal l  a i r  c a r r i e r s  t o  u s e  i n  d e v e l o p i n g  t h e i r  t r a i n i n g  
programs.  I t  w i l l  p r o b a b l y  b e  t h e  most  i m p o r t a n t  and  
dynamic change  t h a t  we're g o i n g  t o  e n c o u n t e r  i n  t r a i n i n g  
c o n c e p t s  f o r  many y e a r s  t o  come. Thank you. 

DR. LAUBER: Thank you, D i c k .  And i n c i d e n t a l l y ,  t h e  
r e f e r e n c e  t h a t  D i c k  made t o  a n e c e s s i t y  f o r  d i s c o n n e c t  
t r a i n i n g ,  I d o n ' t  want t o  t a k e  c r e d i t  f o r  t h a t  b e c a u s e  t h e  
idea was n o t  mine.  I t  was a s u g g e s t i o n  made by  a n  
i n d i v i d u a l  who r e p o r t e d  t o  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  
Sys tem a s p e c i f i c  i n c i d e n t  t h a t  i n v o l v e d  new t e c h n o l o g y  i n  
t h e  c o c k p i t  and a s e r i e s  o f  problems t h a t  h e  f e l t  i n  
r e t r o s p e c t  would c l e a r l y  have  been  b e t t e r  h a n d l e d  had t h e y  
s i m p l y  t u r n e d  e v e r y t h i n g  o f f  and t h e n  d e a l t  w i t h  t h e  
p rob lems  o n e  a t  a t i m e  r a t h e r  t h a n  a t t e m p t i n g  t o  l e a v e  
e v e r y t h i r -  on l i n e  l i k e  t h e y  d i d  and end up w i t h  a c o n f u s i n g  
s i t u a t i o n .  

So D i c k ' s  p o i n t  r e g a r d i n g  t h e  impact  o f  t e c h n o l o g y  and  
t h e  i m p l i c a t i o n s  o f  a l l  o f  t h a t  f o r  t r a i n i n g  i s  an e x t r e m e l y  
i m p o r t a n t  i s sue  t h a t  I hope you p e o p l e  can  d e a l  w i t h  
e f f e c t i v e l y  d u r i n g  t h i s  workshop. I n  f a c t ,  o n e  o f  o u r  
speakers  t h i s  morning ,  A 1  Lee, w i l l  have  some comments t o  
make  a b o u t  t h o s e  p a r t i c u l a r  i ssues .  I t  is a n  i m p o r t a n t  
i s s u e ,  and I l o o k  fo rward  t o  s e e i n g  what w e  c a n  d o  t o  make 
s u b s t a n t i v e  recommendat ions w i t h  r e g a r d  t o  how t o  g o  a b o u t  
t r a i n i n g  a round some of  t h e  p rob lems  t h a t  we 've n o t e d  w i t h  
t h e  new t e c h n o l o g y .  
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D i c k  was v e r y  k i n d  i n  t h a n k i n g  NASA f o r  t h e  a s s i s t a n c e  
i n  p u t t i n g  t h i s  t o g e t h e r ,  I a p p r e c i a t e  t h a t ,  b u t  I ' m  s i m p l y  
a cog  i n  a much l a r g e r  wheel .  T h e r e  a r e  many p e o p l e  whose 
e f f o r t s  g o  i n t o  a l l  of  t h e s e  workshops  and i n t o  t h e  r e s e a r c h  
program i t se l f  t h a t  forms  t h e  t e c h n i c a l  b a s i s  f o r  many o f  
t h e  t h i n g s  we w i l l  b e  d i s c u s s i n g  t o d a y .  Not t h e  l e a s  
c o u r s e ,  is Cy S y v e r t s o n ;  C e n t e r  management h a s  been  v e r y  
s u p p o r t i v e  i n  h e l p i n g  u s  t o  p u t  on  t h e s e  workshops ,  and  I 
t r u l y  a p p r e c i a t e  t h e  s u p p o r t  we 've  g o t t e n  from NASA. 

I t h i n k  o u r  D i r e c t o r  f o r  L i f e  S c i e n c e s ,  Chuck K l e i n  is 
i n  t h e  crowd t o o .  I t h i n k  my b o s s ,  A 1  Chambers, i s  a l s o  
h e r e .  A l ,  a r e  you n e a r b y ?  H e  is back  a t  t h e  back o f  t h e  
room. A l l  o f  them have  been  v e r y  s u p p o r t i v e .  And, o f  
c o u r s e ,  t h e r e  is a c o r p s  o f  NASA p e o p l e  who w i l l  b e  working  
w i t h  you a s  co-cha i rmen o f  t h e  i n d i v i d u a l  working g r o u p s  
when w e  break up tomorrow, whom you ' . l l  b e  m e e t i n g  
i n d  i v i d u a l  l y  a t  t h a t  time. 

T h e r e  a r e  a l o t  o f  p e o p l e  who have  made i n p u t s  i n t o  
t h i s ,  and I ' m  v e r y  p l e a s e d  t o  be a p a r t  o f  i t .  And, l i k e  
D i c k ,  I l o o k  f o r w a r d  t o  p r o d u c i n g  some i n f o r m a t i o n  and some 
o u t p u t  which is g o i n g  t o  p r o v e  u s e f u l  t o  your  i n d u s t r y  a s  a 
whole  i n  a l l  of t h i s  t h i n g .  D i c k  h a s  r e a l l y  done  a v e r y  
good j o b ,  I t h i n k ,  o f  summar iz ing  t h e  o b j e c t i v e s  and 
p a r t i c u l a r l y  h i s  l a t t e r  comment w i t h  r e g a r d  t o  t h e  n e c e s s i t y  
t o  p roduce  i n f o r m a t i o n  t h a t  c a n  b e  a p p l i e d  by t h e  r e g i o n a l  
and computer  a i r l i n e  i n d u s t r y  t o  t r a i n i n g  p rob lems ,  and  t h i s  
i s  what t h i s  whole workshop i s  a l l  a b o u t .  

We've a r r a n g e d  a program which, a s  you a l l  know, h a s  a 
s e r i e s  o f  p r e s e n t a t i o n s  from p e o p l e  who a r e  e x p e r t s  i n  
v a r i o u s  a r e a s  t h a t  w e  a r e  g o i n g  t o  be d i s c u s s i n g  t o d a y .  But 
t h e  r e a l  o u t p u t ,  t h e  r e a l  p r o d u c t  o f  t h e  workshop is g o i n g  
t o  come From t h e  i n d i v i d u a l  working g r o u p  s e s s i o n s .  The 
p r i n c i p a l  pu rpose  o f  h a v i n g  a l l  o f  t h e  p r e s e n t a t i o n s  t o d a y  
and  e a r l y  tomorrow morning i s  t o  p r o v i d e  g r i s t  f o r  t h e  m i l l  
t o  s t i m u l a t e  t h o u g h t ,  t o  s t i m u l a t e  t h e  exchange  o f  i d e a s ,  t o  
g e t  you a l l  t h i n k i n g  a b o u t  p rob lems ,  what  a r e  t h e  i s s u e s  and 
what  a r e  some o f  t h e  p o t e n t i a l  s o l u t i o n s  t o  t h o s e  i s s u e s  and 
p rob lems .  I t ' s  from t h o s e  i n d i v i d u a l  working g r o u p s  t h a t  
t h e  r ea l  p r o d u c t  comes. 

The r e p o r t s  t h a t  y o u ' l l  b e  g e n e r a t i n g  d u r i n g  your  
d e l i b e r a t i o n s  tomorrow and  r e p o r t i n g  t o  t h e  g e n e r a l  a s s e m b l y  
when w e  g e t  back t o g e t h e r  F r i d a y  morning c o n s t i t u t e s  t h e  
b a s i c  o u t p u t  o f  t h i s  workshop. A s  D i c k  s a i d ,  t h e  o b j e c t i v e  
is  t o  p roduce  a s e t  o f  g u i d e l i n e s  o r  a s o u r c e  book o f  
i n f o r m a t i o n  r e g a r d i n g  t r a i n i n g  p rob lems  -- f l i g h t  crew 
t r a i n i n g  problems -- which is s p e c i f i c a l l y  d i r ec t ed  t o  t h e  
u n i q u e  wor ld  f a c e d  by t h e  r e g i o n a l  and commuter a i r l i n e  
o p e r a t o r s .  
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T h i s ,  a s  you know, i s  o n e  o f  a se r ies  of workshops t h a t  
NASA h a s  co-sponsored w i t h  i n d u s t r y .  The o t h e r s  have  been 
w i t h  t h e  major  a i r  carr iers .  T h e r e  a r e  a cou  
h e r e  who were v e r y  i n s t r u m e n t a l  i n  d e v e l  
c o n c e p t  o f  a NASA/industry workshops.  The f i  
i n  J u n e  o f  1979, was o n  c o c k p i t  r e s o u r c e  mana 
t h o s e  p e o p l e  a r e  w i t h  u s .  George Cooper and 
would you p l e a s e  s t a n d ?  They were v e r y  i n  
h e l p i n g  p u l l  t o g e t h e r  t h e  c o n c e p t  o f  t h e s e  workshops and 
h e l p i n g  u s  g e t  s t a r t e d  i n  t h a t  d i r e c t i o n .  So much o f  w h a t  
i s  g o i n g  t o  happen and much o f  t h e  success o f  t h e  p a s t  
workshops,  and h o p e f u l l y  t h e  success o f  t h i s  p r e s e n t  one ,  is 
b e c a u s e  o f  t h e  i n p u t  t h a t  George and Maury made d u r i n g  t h a t  
e a r l y  p e r i o d  o f  t i m e .  

With t h a t  I ' d  l i k e  t o  go  d i r e c t l y  i n t o  t h e  t e c h n i c a l  
p a r t  o f  t h e  program and i n t r o d u c e  o u r  f i r s t  s p e a k e r .  Paul  
Car0 is an  i n d i v i d u a l  t h a t  I ' v e  known f o r  many y e a r s .  I n  
f a c t ,  1 3  y e a r s  o r  s o  ago ,  when I was a n a i v e ,  young, f r e s h  
Ph.D. o u t  o f  g r a d u a t e  s c h o o l ,  I went  t o  work f o r  t h e  U.S. 
Navy down i n  Or l ando ,  F l o r i d a ,  a t  t h e  Naval T r a i n i n g  
Equipment C e n t e r .  One of t h e  f i r s t  p e o p l e  t h a t  I r a n  i n t o  
t h e r e  was Pau l  Caro,  who a t  t h a t  t i m e  worked f o r  Humrro a t  
F o r t  R u c k e r  do ing  work i n  h e l i c o p t e r  s i m u l a t i o n  and 
t r a i n i n g .  

Pau l  is, i n  my mind a t  l e a s t ,  t h e  r e s i d e n t  e x p e r t  i n  
t h e  a p p l i c a t i o n  of s i m u l a t i o n  and t r a i n i n g  t e c h n o l o g y  i n  
g e n e r a l  p r a c t i c a l  t r a i n i n g  programs.  H e  is c u r r e n t l y  a 
program manager a t  S e v i l l e  T r a i n i n g  Systems i n  P e n s a c o l a  and 
h a s  been i n v o l v e d  i n  t h e  d e s i g n ,  deve lopment  and e v a l u a t i o n  
o f  p i l o t  t r a i n i n g  equipment  and c o u r s e s  o f  i n s t r u c t i o n  f o r  
most o f  t h e  p a s t  2 5  y e a r s .  

The p r o d u c t s  o f  h i s  e f f o r t s  i n c l u d e  t h e  Army's f l i g h t  
s i m u l a t o r s  and t h e  Coas t  Guard sys t em f o r  t r a i n i n g  s e a r c h  
and rescue h e l i c o p t e r  p i l o t s .  W h i l e  t h e  m a j o r i t y  o f  h i s  
work i n  p i l o t  t r a i n i n g  h a s  been  f o r  m i l i t a r y  s y s t e m s ,  h e  h a s  
a l s o  deve loped  and e v a l u a t e d  t r a i n i n g  programs f o r  major  
a i r l i n e s  and is c u r r e n t l y  r e s p o n s i b l e  f o r  t h e  deve lopment  o f  
t h e  cour seware  f o r  S imu  F l i t e  T r a i n i n g  I n t e r n a t i o n a l .  

Pau l  h o l d s  a PhD d e g r e e  i n  i n d u s t r i a l  p sycho logy  and 
p s y c h o m e t r i c s .  H e  is a f e l l o w  o f  t h e  American P s y c h o l o g i c a l  
A s s o c i a t i o n  and t h e  Human F a c t o r s  S o c i e t y ,  and a member o f  
t h e  A s s o c i a t i o n  of  A v i a t i o n  P s y c h o l o g i s t s  and t h e  AIAA. H e  
is a l s o  a member o f  t h e  A i r  F o r c e  S c i e n t i f i c  Advisory Board 
and c h a i r e d  a recent  p a n e l  t h a t  e v a l u a t e d  t r a i n i n g  w i t h i n  
t h e  M i  1 i t a  r y  A i  r 1 i f t  Command . 

With t h a t ,  I ' d  l i k e  t o  t u r n  t h e  podium o v e r  t o  Pau l  
Car0 f o r  p r e s e n t a t i o n  and an  ove rv iew o f  t r a i n i n g  t e c h n o l o g y  
and t h e  a p p l i c a t i o n  t o  p i l o t  t r a i n i n g  programs. 
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FLIGHT CREW T R A I N I N G  TECHMOLOGY--A REVIEW 

P a u l  W. Caro 

S e v i l l e  T r a i n i n g  Sys t ems  

T h e r e  is a t e c h n o l o g y  o f  f l i g h t  crew t r a i n i n g .  I t  is 
b a s e d  upon human l e a r n i n g  p r o c e s s e s ,  and  i t  i n v o l v e s  t h e  
manner i n  which i n f o r m a t i o n ,  cues, and  p r a c t i c e  
o p p o r t u n i t i e s  a r e  p r e s e n t e d  t o  a l e a r n e r .  I n  p i l o t  
t r a i n i n g ,  t h e  term " t r a i n i n g  t echno logy '  h a s  been  c l o s e l y  
a s s o c i a t e d  w i t h  t h e  u s e  of  s i m u l a t o r s ,  g e n e r i c  t r a i n i n g  
d e v i c e s ,  and  v a r i o u s  c l a s s r o o m  t r a i n i n g  a i d s .  W e  mus t  n o t  
b e  m i s l e d  i n t o  t h i n k i n g  t h a t  t h e s e  equ ipmen t  items c o m p r i s e  
t r a i n i n g .  I n  f a c t ,  t h e y  do  n o t h i n g  more t h a n  p r o v i d e  
c o n v e n i e n t  means b y  which i n f o r m a t i o n  c a n  b e  p r e s e n t e d ,  c u e s  
c a n  b e  m a n i p u l a t e d ,  r e s p o n s e s  c a n  b e  p r a c t i c e d ,  and g u i d a n c e  
and f e e d b a c k  t o  t h e  s t u d e n t  c a n  b e  c o n t r o l l e d .  

T h i s  pape r  d e v o t e s  a good b i t  o f  a t t e n t i o n  t o  
s i m u l a t o r s  and o t h e r  t r a i n i n g  equ ipmen t ,  b u t  t h e  most  
i m p o r t a n t  message i t  c o n t a i n s  is t h a t  p i l o t  t r a i n i n g  is  a 
p r o c e s s  t h a t  i s  n o t  d e p e n d e n t  upon c o s t l y  t r a i n i n g  
equ ipmen t .  Such equ ipmen t  may b e  an  i m p o r t a n t  f a c t o r  i n  
making t h e  t r a i n i n g  p r o c e s s  ea s i e r  t o  a d m i n i s t e r  and 
c o n t r o l ,  b u t  t h e  s i n g l e  most  i m p o r t a n t  f a c t o r  i n  e f f i c i e n t  
and  c o s t  e f f e c t i v e  t r a i n i n g  is t h e  t r a i n i n g  p r o c e s s ,  t h a t  
i s ,  t h e  way i n  which equ ipmen t  and t r a i n i n g  r e s o u r c e s  a r e  
u s e d  t o  p r e s e n t  i n f o r m a t i o n  and c u e s ,  and  t o  p r o v i d e  and 
r e i n f o r c e  p r a c t i c e .  

I n  t h e  good o l d  d a y s ,  p i l o t s  l e a r n e d  t o  f l y  i n  a i r p l a n e s .  
Not  a l o t  was known t h e n  a b o u t  how s k i l l s  a r e  l e a r n e d ,  and 
p i l o t  t r a i n i n g  was l a r g e l y  a p r o c e s s  o f  s e l f - i n s t r u c t i o n  and 
s u r v i v i n g .  I n  t h e  French  F o r e i g n  Legion  p r i o r  t o  World War 
I ,  f o r  example,  p i l o t  t r a i n i n g  c o n s i s t e d  p r i m a r i l y  o f  
l ec tu re s  by i n s t r u c t o r s  o n  t h e  ground and  s o l o  p r a c t i c e  i n  
s i n g l e  s e a t  a i r p l a n e s .  An i n s t r u c t o r  d i d  n o t  f l y  w i t h  a 
s t u d e n t  u n t i l  t h e  s t u d e n t  had mastered b a s i c  a i r p l a n e  
maneuver s  and had comple ted  a solo c r o s s - c o u n t r y  f l i g h t .  
Each t r a i n e e  was o n  h i s  own t o  f i n d  t h e  cues n e c e s s a r y  t o  
a i r c r a f t  c o n t r o l  and t o  work o u t  and p r a c t i c e  r e s p o n s e s  t o  
t h o s e  cue& t h a t  would e n a b l e  him t o  s u r v i v e  each f l i g h t .  
The t r a i n e e  c o u l d  f i g u r e  o u t  t h e  c o n s e q u e n c e s  o f  h i s  
r e s p o n s e s ,  b u t ,  w i t h o u t  a n  i n s t r u c t o r  o n  boa rd  t h e r e  w a s n ' t  
much g u i d a n c e  t o  k e e p  him from making m i s t a k e s  w h i l e  he  
l ea rned ,  Under s u c h  t r i a l - a n d - e r r o r  l e a r n i n g  c o n d i t i o n s ,  
t r a i n i n g  was e x p e n s i v e ,  p a r t i c u l a r l y  when measured i n  terms 
o f  b roken  b o n e s  and a i r p l a n e s ,  and  t r a i n e e s  k i l l e d  ( F o o t n o t e  
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Not a l l  p i l o t  t r a i n i n g  was c o n d u c t e d  s o l o ,  o f  c o u r s e .  I n  
t h e  b e g i n n i n g ,  s o  t o  s p e a k ,  t h e  Wr igh t  b r o t h e r s  g a v e  d u a l  
i n s t r u c t i o n  t o  would-be p i l o t s  who p u r c h a s e d  t h e i r  
a i r p l a n e s ,  b u t  t h e  b r o t h e r s  d i d  l i t t l e  more t h a n  f u n c t i o n  a s  
s a f e t y  p i l o t s  w h i l e  t h e i r  t r a i n e e s  l e a r n e d  t o  f l y  t h r o u g h  
t r i a l  and e r r o r ,  much t h e  same a s  was done  i n  t h e  F o r e i g n  
Legion ,  One would h a r d l y  d e s c r i b e  s u c h  e x p e r i e n c e s  a s  
a p p l i c a t i o n s  o f  t r a i n i n g  t e c h n o l o g y .  

B u t  t h e  b e g i n n i n g s  o f  a t e c h n o l o g y  o f  f l i g h t  t r a i n i n g  
were emerging .  The F o r e i g n  L e g i o n n a i r e s  d i s c o v e r e d  t h a t  a 
p l a n e  w i t h  l i t t l e  o r  no f a b r i c  on its wings  made a p r e t t y  
good ground t r a i n i n g  d e v i c e .  I n  such  a d e v i c e ,  p i l o t s  c o u l d  
a t  l e a s t  l e a r n  a l i t t l e  a b o u t  a i r c r a f t  h a n d l i n g  w h i l e  
t a x i i n g  f a s t  w i t h o u t  t h e  d a n g e r  o f  becoming a i r b o r n e  b e f o r e  
r e c e i v i n g  t h e  f i r s t  l e c t u r e  on t a k e o f f s  and l a n d i n g s ,  

O t h e r ,  more i m a g i n a t i v e ,  p e o p l e  were a l s o  a t t e m p t i n g  t o  
advance  t h e  t e c h n o l o g y  o f  f l i g h t  t r a i n i n g .  The d e v i c e  shown 
i n  F i g u r e  1 is an e a r l y  g e n e r i c  f l i g h t  t r a i n e r .  T h e r e  is no 
s u r v i v i n g  e v i d e n c e  t h a t  i t  was e f f e c t i v e .  L i k e  a l o t  o f  
t r a i n i n g  d e v i c e s  used  i n  f l i g h t  t r a i n i n g  t o d a y ,  i t  f i l l e d  a 
b l o c k  o f  t i m e  i n  a t r a i n i n g  program. S i n c e  i t  d i d  t h a t  
q u i t e  w e l l ,  i t s  e f f e c t i v e n e s s  p r o b a b l y  was n o t  s e r i o u s l y  
q u e s t i o n e d .  

W e  somet imes  t h i n k  t h a t  t r a i n i n g  t e c h n o l o g y  was 
i n v e n t e d  by p i l o t s .  T h a t  is n o t  t r u e .  The need  t o  p r o v i d e  
t r a i n i n g  even when o p e r a t i o n a l  equipment  c o u l d  n o t  b e  used 
f o r  t h a t  p u r p o s e  h a s  been  a round  f o r  a l o n g  t i m e  and  i n  many 
a r e a s  o f  a c t i v i t y .  For  example ,  G e n e r a l  Wood r e s o r t e d  t o  
s i m u l a t i o n  when h o r s e s  were n o t  a v a i l a b l e  t o  t r a i n  h i s  
t r o o p s ,  a s  is shown i n  F i g u r e  2. S i m i l a r l y ,  f l i g h t  t r a i n i n g  
d e v i c e s  p r o b a b l y  would n o t  even  have  been  d e v e l o p e d  i f  i t  
were n o t  f o r  t h e  f a c t  t h a t  d u a l - c o n t r o l  t r a i n i n g  a i r c r a f t  
were n o t  a v a i l a b l e  and s o l o  f l i g h t  t r a i n i n g  was i n e f f i c i e n t  
and  p r e s e n t e d  u n a c c e p t a b l e  r i s k s  t o  t r a i n e e s  and equipment .  

One migh t  d e b a t e  whe the r  G e n e r a l  Wood i n v e n t e d  a h o r s e  
s i m u l a t o r  o r  a g e n e r i c  t r a i n e r .  The i s s u e ,  p re sumab ly ,  is 
whe the r  he had s i m u l a t e d  a p a r t i c u l a r  h o r s e  o r  a more 
g e n e r a l  c lass  o f  a n i m a l s  t h a t  m i g h t  have  i n c l u d e d  m u l e s .  
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Figure 1.- An e a r l y  f l i g h t  t r a i n i n g  device.  

Figure 2.- General Wood's t roops t r a i n i n g  OR simulated horses.  
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H i s  device p r o b a b l y  s h o u l d  b e  c l a s s i f i e d  a s  a s i m u l a t o r .  
The e v i d e n c e  s u g g e s t s  t h a t  h e  was a t t e m p t i n g  t o  make  i t  a s  
much l i k e  a h o r s e  a s  a v a i l a b l e  t e c h n o l o g y  and  r e s o u r c e s  
would p e r m i t ,  b e c a u s e  h e  t h o u g h t  t h a t  realism is n e c e s s a r y  
i n  t r a i n i n g .  

The c o n c e p t  t h a t  realism is n e c e s s a r y  t o  t r a n s f e r  o f  
t r a i n i n g ,  t h a t  is, t o  a s s u r e  t h a t  t r a i n i n g  r e c e i v e d  i n  a 
t r a i n e r  w i l l  t r a n s f e r  t o  o p e r a t i o n a l  equipment ,  u n d e r l i e s  
t h e  d e s i g n  and u s e  o f  t r a i n i n g  s i m u l a t o r s  even t o d a y .  The 
c o n c e p t  is based  upon a t h e o r y  by  a n  e a r l y  p s y c h o l o g i s t ,  
Edward L. Thornd ike  ( 1 9 3 1 ) .  H i s  t h e o r y  would s u g g e s t  t h a t  
t r a n s f e r  w i l l  o c c u r  t o  t h e  e x t e n t  a s i m u l a t o r  and t h e  
equ ipmen t  s i m u l a t e d  s h a r e  common e l e m e n t s .  A l a t e r  
t h e o r i s t ,  C h a r l e s  E. Osgood (1949), d e v e l o p e d  a " t r a n s f e r  
s u r f a c e "  based  upon a common e l e m e n t s  t h e o r y .  Using 
Osgood ' s  t r a n s f e r  s u r f a c e ,  o n e  c o u l d  map a n  assumed 
r e l a t i o n s h i p  be tween e l e m e n t s  o r  f e a t u r e s  o f  a s i m u l a t o r  
o n t o  t h e  equipment  s i m u l a t e d  . Where t h e r e  is one-to-one 
c o r r e s p o n d e n c e ,  a c c o r d i n g  t o  Osgood, t r a n s f e r  o f  t r a i n i n g  
w i l l  be p o s i t i v e  and h i g h .  Less t h a n  one-to-one 
c o r r e s p o n d e n c e  w i l l  y i e l d  d e c r e a s i n g  t r a n s f e r ,  t o  t h e  p o i n t  
t h a t  none w i l l  o c c u r .  

From t h e s e  t h e o r i e s ,  i t  was an  e a s y  s t e p  t o  assume t h a t  
p h y s i c a l  c o r r e s p o n d e n c e  between a s i m u l a t o r  and t h e  s y s t e m  
o r  equipment  s i m u l a t e d  was t h e  key  t o  t r a n s f e r  o f  t r a i n i n g .  
L a r g e l y  f o r  t h i s  r e a s o n ,  t h e  e v o l u t i o n  o f  s i m u l a t i o n  became 
p r i m a r i l y  a matter o f  t e c h n o l o g i c a l  advancement  t o  make 
s i m u l a t o r s  r e a l i s t i c ,  accura te ,  and  comprehens ive  
r e p r e s e n t a t i o n s  o f  a p a r t i c u l a r  sys t em.  Some p e o p l e  re fe r  
t o  r e a l i s t i c  s i m u l a t o r s  a s  " h i g h  f i d e l i t y " .  

I n  1929,  Edwin A. Link i n t r o d u c e d  t h e  f o r e r u n n e r  o f  
modern f l i g h t  t r a i n i n g  s i m u l a t o r s  ( F i g u r e  3 )  The i n f l u e n c e  
o f  t h e  t h e n - c u r r e n t  t h e o r i e s  c o n c e r n i n g  realism and t r a i n i n g  
e f f e c t i v e n e s s  a r e  e v i d e n t  i n  i t s  d e s i g n .  Al though t h e  Link 
t r a i n e r  was used p r i m a r i l y  t o  t e a c h  i n s t r u m e n t  f l i g h t ,  t h e  
d e v i c e  was made t o  l o o k  l i k e  an  a i r p l a n e ,  c o m p l e t e  w i t h  
wings  and t a i l .  Even when Link l a t e r  added a hood t o  h i s  
d e v i c e ' s  d e s i g n  t o  m a k e  i t  a more r e a l i s t i c  i n s t r u m e n t  
t r a i n e r ,  t h e  wings and t a i l  were r e t a i n e d .  T h i s  b a s i c  
d e v i c e ,  c o m p l e t e  w i t h  wings  and t a i l ,  was w i d e l y  u s e d  i n  
m i l i t a r y  f l i g h t  t r a i n i n g  programs d u r i n g  World War I1 
( F o o t n o t e  2 )  . 

Fol lowing  World War 11, t r a i n i n g  t e c h n o l o g y  e v o l v e d  t o  
t h e  p o i n t  t h a t  t h e  need f o r  some of t h e  r e a l i s m  t h a t  
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Figure 3.- 1929 f l i g h t  t r a i n e r  by Edwin A. Link. 

Figure 4.- Link GAT-1 t r a i n e r .  
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c h a r a c t e r i z e d  f l i g h t  t r a i n i n g  s i m u l a t o r s  was b e i n g  
q u e s t i o n e d .  The r e l e v a n c  f some s i m u l a t o r  f e a t u r e s  t o  t h e  
t r a i n i n g  o b j e c t i v e s ,  s u e  a s  t h e  r e l e v a n c e  o f  e x t e r n a l  
s t r u c t u r e s  o f  t h e  a t o  i n s t r u m  r a i n i n g ,  was n o t  
o b v i o u s ,  s o  s u c h  f were omi However, t h e  
r e a l i s m  i n s i d e  t h e  c o c k p i t  o r  i n  t s i m u l a t e d  f l i g h t  
c h a r a c t e r i s t i c s  was n o t  b e i n g  q u e s t i o n e d .  The o n l y  
l i m i t a t i o n s  t h e r e  were t h e  s t a t e  o f  e n g i n e e r i n g  a r t .  

Even t h e n ,  i t  was n o t  p o s s i b l e  t o  s i m u l a t e  a p a r t i c u l a r  
a i r c r a f t  w i t h  h i g h  r e a l i s m .  The Link t r a i n e r  o f  t h e  e a r l y  
post-war  e r a  was an i n s t r u m e n t  t r a i n e r  t h a t  s i m u l a t e d  t h e  
i n s t r u m e n t  e n v i r o n m e n t  e I t  responded t o  p i l o t  i n p u t  w i t h  
many o f  t h e  c h a r a c t e r i s t i c s  o f  a i r p l a n e s ,  b u t  i t  d i d  n o t  
s i m u l a t e  w i t h  any  a c c u r a c y  a s p e c i f i c  a i r c r a f t ,  I t  was a 
g e n e r i c  t r a i n e r  r a t h e r  t h a n  a s i m u l a t o r ,  

I n  t h e  1950s, t r a i n i n g  d e v i c e s  were viewed a s  
i n c r e a s i n g l y  i m p o r t a n t  d u e  t o  t h e  r a p i d l y  i n c r e a s i n g  
c o m p l e x i t y  o f  a i r c r a f t  and t h e  c o r r e s p o n d i n g  i n c r e a s e  i n  t h e  
c o m p l e x i t y  and c o s t  o f  p i l o t  t r a i n i n g .  I t  was r easoned  t h a t  
more r e a l i s t i c  t r a i n i n g  d e v i c e s  would p roduce  i n c r e a s e d  
t r a n s f e r  of  t r a i n i n g .  C o n s e q u e n t l y ,  a t t e m p t s  were made t o  
d e v e l o p  d e v i c e s  whose f e a t u r e s  c o r r e s p o n d e d  p r e c i s e l y  t o  
f e a t u r e s  o f  s p e c i f i c  a i r c r a f t .  

T h u s ,  t h e  modern f l i g h t  s i m u l a t o r  was b o r n ,  a t  l e a s t  
c o n c e p t u a l l y .  Because  o f  e n g i n e e r i n g  l i m i t a t i o n s  a t  t h e  
time, t h e s e  s i m u l a t o r s  were more r e a l i s t i c  i n  c o c k p i t  
a p p e a r a n c e  and s w i t c h  f u n c t i o n s  t h a n  i n  f l i g h t  
c h a r a c t e r i s t i c s .  E x t r a - c o c k p i t  v i s u a l  d i s p l a y s  began t o  
a p p e a r  a t  a b o u t  t h e  same time, s o  t h e  t r a i n i n g  t o  b e  
c o n d u c t e d  i n  t h e  new s i m u l a t o r s  was n o t  l i m i t e d  n e c e s s a r i l y  
t o  i n s t r u m e n t  f l i g h t .  Motion s i m u l a t i o n  was n o t  new,  o f  
c o u r s e ,  hav ing  been i n c l u d e d  i n  t h e  d e s i g n  o f  t h e  v e r y  
e a r l i e s t  f l i g h t  t r a i n i n g  d e v i c e s  (e.g. ,  see F i g u r e  1).  

A s  w e  came t o  r e c o g n i z e  t h e  p o t e n t i a l  o f  s i m u l a t o r s ,  
t h e  t r a n s f e r  o f  s i m u l a t o r  t r a i n i n g  t o  t h e  o p e r a t i o n a l  
equipment  was more and more t h e  c r i t i c a l  i s s u e  i n  u s i n g  
t h e s e  d e v i c e s .  A c c o r d i n g l y ,  p i l o t  t r a i n i n g  t e c h n o l o g y  
became i n c r e a s i n g l y  d e p e n d e n t  upon Tho rnd i k e  I s 
common elements, a t h e o r y  which s u g g e s t e d  an o b j e c t i v e  b a s i s  
f o r  d e s i g n i n g  t r a n s f e r  i n t o  s i m u l a t o r s .  A i  r c r a f  t - s p e c i  f i c  
s i m u l a t o r s  began t o  r e p l a c e  g e n e r i c  t r a i n i n g  d e v i c e s .  T h e r e  
were some who r e s i s t e d  t h e  t r e n d ,  however,  p r i m a r i l y  because 
s i m u l a t o r s  were becoming i n c r e a s i n g l y  c o s t l y ,  and  s e v e r a l  
companies  d e v e l o p e d  r e l a t i v e l y  low-cost  g e n e r i c  f l i g h t  
t r a i n e r s .  For example,  Ed L i n k ' s  company upda ted  one  of i t s  
e a r l i e r  p r o d u c t  d e s i g n s ,  c o m p l e t e  w i t h  wings  a n d  t a i l  
( F i g u r e  4 ) ,  b u t  g e n e r i c  t r a i n e r s  had r e l a t i v e l y  l i t t l e  
a p p e a l  t o  p i l o t s  who had begun t o  e x p e c t  h i g h  r e a l i s m  i n  
s i m u l a t o r s .  N e v e r t h e l e s s ,  some o f  t h e s e  d e v i c e s  were u s e d  
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e f f e c t i v e l y  i n  a few p i l o t  t r a i n i n g  programs.  One, f o r  
example ,  a g e n e r i c  t r a i n e r  f o r  twin-engine  a i r p l a n e s ,  was 
d e m o n s t r a t e d  t o  b e  e f f e c t i v e  when used i n  a h i g h l y  
s t r u c t u r e d  t r a i n i n g  program w i t h  s p e c i a l l y  t r a i n e d  
i n s t r u c t o r s .  In  f a c t ,  even  though i t  had no v i s u a l  d i s p l a y ,  
t r a i n i n g  i n  i t  was shown t o  r e d u c e  by a b o u t  h a l f  t h e  t i m e  
r e q u i r e d  f o r  s u b s e q u e n t  t r a n s i t i o n  t r a i n i n g  i n v o l v i n g  v i s u a l  
f l i g h t  maneuvers  and l a n d i n g s  (Caro ,  I s l e y ,  and  J o l l e y ,  
1 9 7 3 ) .  The a c c e p t a n c e  o f  g e n e r i c  t r a i n i n g  d e v i c e s  b y  t h e  
f l i g h t  t r a i n i n g  community i n c r e a s e d  when t h e i r  c o c k p i t s  were 
c o n f i g u r e d  l i k e  s p e c i f i c  a i r c r a f t ,  t h u s  p re sumab ly  
i n c r e a s i n g  t h e  number o f  common e l e m e n t s  t h e y  s h a r e d  w i t h  
t h e  a i r c r a f t  s i m u l a t e d .  

P r o b a b l y  no  one  was more c o n v i n c e d  t h a t  T h o r n d i k e ' s  
common elements  t h e o r y  was t h e  r e a l  b a s i s  f o r  t h e  
e f f e c t i v e n e s s  o f  s i m u l a t o r  t r a i n i n g  t h a n  were t h e  p e o p l e  i n  
t h e  Federal  A v i a t i o n  A d m i n i s t r a t i o n .  I f  a s i m u l a t o r  d i d  n o t  
l o o k ,  f e e l ,  smel l ,  and bounce a round  l i k e  t h e  a i r c r a f t  
s i m u l a t e d ,  t h e  FAA a p p a r e n t l y  r e a s o n e d ,  i t s  t r a n s f e r  o f  
t r a i n i n g  v a l u e  had t o  b e  low. C o n s e q u e n t l y ,  realism became 
t h e  ma jo r  f a c t o r  i n  t h e  d e s i g n  o f  s i m u l a t o r s  f o r  t h e  
a i r l i n e s ,  and a i r l i n e  d e s i g n  p r a c t i c e s  were soon r e f l e c t e d  
i n  m i l i t a r y  s i m u l a t o r s  a s  w e l l .  Even w i t h  r e s p e c t  t o  
mot ion ,  r e a l i s m  was t h e  g o a l ,  l i m i t e d  o n l y  b y  t h e  r a t e s  of  
movement and p h y s i c a l  d i s p l a c e m e n t  t h a t  c o u l d  be p r o v i d e d  
w i t h i n  manageable  s p a c e s .  S i m i l a r l y ,  a s  soon a s  v i s u a l  
t e c h n o l o g y  p e r m i t t e d  r e a l i s t i c  a p p e a r i n g  a i r p o r t  s c e n e s  t o  
b e  s i m u l a t e d ,  FAA r u l e s  were made t o  p e r m i t  more t r a i n i n g  t o  
b e  conduc ted  i n  s i m u l a t o r s  t h a t  had h i g h  r e a l i s m  i n  v i s u a l  
s c e n e s .  

R u t  is a l l  t h a t  realism and c o s t  r e a l l y  n e c e s s a r y  t o  
e f f e c t i v e  p i l o t  t r a i n i n g ?  The answer t o  t h a t  q u e s t i o n  is 
b o t h  y e s  and no. Y e s ,  r e a l i s m  is n e c e s s a r y  i f  w e  c h o o s e  t o  
r e l y  upon i t  i n s t e a d  o f  t r a i n i n g  t e c h n o l o g y ,  and i f  o u r  
t r a i n i n g  programs r e s e m b l e  t h o s e  o f  t h e  French  F o r e i g n  
Legion  i n  World War I ;  t h a t  is,  i f  o u r  s i m u l a t o r  t r a i n i n g  
c o n s i s t s  o f  t u r n i n g  a p i l o t  l o o s e  t o  f i g u r e  o u t ,  more o r  
less on h i s  own, how t o  f l y ,  o r  even  i f  w e  g i v e  him an 
i n s t r u c t o r  who t e a c h e s  i n  t h e  s i m u l a t o r  j u s t  a s  h e  would i n  
t h e  a i r c r a f t .  However, i f  w e  a r e  w i l l i n g  t o  u s e  s i m u l a t o r s  
i n  ways t h a t  a r e  n o t  d e p e n d e n t  upon t h e i r  p h y s i c a l  
c o r r e s p o n d e n c e  t o  a i r c r a f t ,  t h e  answer is no ,  realism is n o t  
n e c e s s a r y  f o r  much o f  t h e  t r a i n i n g  p i l o t s  must  r e c e i v e .  

S t u d i e s  i n v o l v i n g  s i m u l a t o r s  o f  i n t e n t i o n a l l y  low 
realism have  d e m o n s t r a t e d  t h a t  e f f e c t i v e  t r a i n i n g  c a n  be 
c o n d u c t e d  i n  low- rea l i sm d e v i c e s  ( G r i m s l e y ,  1 9 6 9 )  . I n  f a c t ,  
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a t  l e a s t  f o r  some t a s k s ,  t r a i n i n g  i n  low- rea l i sm s i m u l a t o r s  
h a s  e n a b l e d  p i l o t s  t o  p e r f o r m  a s  w e l l  i n  a i r c r a f t  a s  c o u l d  
o t h e r  p i l o t s  t r a i n e d  i n  h i g h - r e a l i s m  s i m u l a t o r s ,  o r  even  i n  
t h e  a i r c r a f t  t h e m s e l v e s  ( P r o p h e t  & Boyd, 1 9 7 0 ) .  I n  t h e s e  
s t u d i e s ,  t h e  low- rea l i sm s i m u l a t o r s  had t r a i n i n g  v a l u e  e q u a l  
t o  t h a t  o f  v e r y  h i g h - r e a l i s m  s i m u l a t o r s .  

More w i l l  b e  s a i d  i n  t h i s  p a p e r  about low- rea l i sm 
s i m u l a t o r s .  F i r s t ,  i t  is n e c e s s a r y  t o  d e f i n e  a few terms 
t h a t  w i l l  h e l p  o n e  u n d e r s t a n d  why low- rea l i sm s i m u l a t o r s  c a n  
h a v e  s u c h  h i g h  t r a i n i n g  v a l u e .  

P i l o t s  depend upon c u e s  t o  assess  t h e  s t a t u s  and 
c o n d i t i o n s  o f  t h e i r  a i r c r a f t ,  t o  i n i t i a t e  a c t i o n s ,  t o  g u i d e  
t h e i r  pe r fo rmance ,  and t o  s i g n a l  when an a c t i o n  s h o u l d  be 
a l t e r ed  o r  ended ,  An i m p o r t a n t  c o n c e p t  i n  f l i g h t  t r a i n i n g  
t e c h n o l o g y ,  t h e n ,  i s  t h e  c o n c e p t  o f  cue and t h e  d i s t i n c t i o n  
which e x i s t s  be tweena  c u e  and a s t i m u l u s ,  S t i m u l i  a r e  t h e  
b a s e s  f o r  c u e s ,  b u t  a s t i m u l u s  is n o t  a c u e  by i t s e l f ,  The 
term " s t i m u l u s "  r e f e r s  o n l y  t o  a p h y s i c a l  o b j e c t  o r  e v e n t  
t h a n  c a n  a c t i v a t e  a sense o r g a n .  The i l l u m i n a t i o n  o f  a 
l i g h t  on an ins t ru? ; ien t  p a n e l  is a s t i m u l u s  t h a t  i s  s e n s e d  by 
t h e  eye.  Movement o f  a c o n t r o l  wheel  p r o v i d e s  p r e s s u r e  t h a t  
i s  s e n s e d  by n e r v e s  i n  a p i l o t ' s  hand and arm. The t r a i n i n g  
t a s k  is t o  l e a r n  t h e  meaning o f  s u c h  s t i m u l i ,  t o  d e r i v e  
p e r t i n e n t  i n f o r m a t i o n  from them, so  t h a t  t h e  p r o p e r  r e s p o n s e  
c a n  b e  made. 

- 
--- 

-- 

A s  t h e s e  mean ings  a r e  l e a r n e d ,  s t i m u l i  become c u e s .  I n  
o t h e r  words ,  a c u e  is a s t i m u l u s  -- t h a t  h a s  a c q u i r e d  meaning. 
A p a n e l  c a u t i o n  l i g h t ,  f o r  example ,  c o n v e y s  i n f o r m a t i o n  t h a t  
i s  u n d e r s t o o d  by t h e  p i l o t .  The g o a l  o f  p i l o t  t r a i n i n g  is 
t o  l e a r n  t h e  i n f o r m a t i o n a l  c o n t e n t - t h e  c u e i n g  value--of 
t a s k - r e l e v a n t  s t i m u l i  so  t h a t  p r e c i s e  a c t i o n s  c a n  be t a k e n .  
T h i s  r o l e  o f  cues,  a s  opposed  t o  s t i m u l i ,  h a s  a ma jo r  
i m p l i c a t i o n  f o r  s i m u l a t o r  d e s i g n  and u s e .  The i m p l i c a t i o n  
is  t h a t  c u e  i n f o r m a t i o n  a v a i l a b l e  i n  a p a r t i c u l a r  s i m u l a t o r ,  
r a t h e r  t h a n  s t i m u l u s  realism p e r  se ,  s h o u l d  b e  t h e  c r i t e r i o n  
f o r  d e c i d i n g  what  s k i l l s  a r e  t o  b e  t a u g h t  i n  t h a t  s i m u l a t o r .  

- - - -  

S k i l l e d  p i l o t  p e r f o r m a n c e  is d e p e n d e n t  upon making 
a p p r o p r i a t e  r e s p o n s e s  t o  c u e s ,  T h e r e f o r e ,  t h e  two most 
i m p o r t a n t  t r a i n i n g  t e c h n o l o g y  c o n s i d e r a t i o n s  a r e  how o n e  
l e a r n s  t o  i n t e r p r e t  cues,  and  how o n e  s e l ec t s  t h e  c o r r e c t  
r e s p o n s e s  t o  be made t o  t h o s e  cues. I n t e r p r e t i n g  c u e s  and 
s e l e c t i n g  a p p r o p r i a t e  . r e s p o n s e s  i n v o l v e s  a 
p r o c e s s  c a l l e d  d i s c r i m i n a t i o n .  D i s c r i m i n a t i o n  is the 
r e c o g n i t i o n  t h a t  a g i v e n  s t i m u l u s  - o r  r e s p o n s e  - -  h a s  a m e a n i n g  
d i f f e r e n t  f r r t E a t  o f  a n o t h e r  s t i m u l u s  o r  r e s p o n s e ,  
A l though  t w n g h t s n  t h e  p a n e l  may he  p h y s i c a l l y  i d e n t i c a l  
and have  t h e  same s t i m u l a t i n g  e f f e c t  upon t h e  p i l o t ' s  e y e s ,  
h e  m u s t  d i s c r i m i n a t e  be tween t h e s e  l i g h t s  and m a k e  a un ique  
r e s p o n s e  t o  e a c h  when i t  i l l u m i n a t e s ,  
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The s i m p l i c i t y  o f  t h i s  d e f i n i t i o n  o f  d i s c r i m i n a t i o n  
s h o u l d  n o t  s u g g e s t  t h a t  d i s c r i m i n a t i o n s  a r e  s i m p l e  
p r o c e s s e s ,  o r  t h a t  t h e y  c a n  be e a s i l y  l e a r n e d .  The more 
complex t h e  s k i l l ,  t h e  l a r g e r  t h e  number o f  moment-to-moment 
d i s c r i m i n a t i o n s  t h a t  must  b e  made. A l s o ,  a s  t a s k  c o m p l e x i t y  
i n c r e a s e s ,  d i s c r i m i n a t i o n s  may depend upon v e r y  s u b t l e  
d i f f e r e n c e s  i n  e n t i r e  p a t t e r n s  o f  numerous s t i m u l i .  T h e  
d i s c r i m i n a t i o n s  t h a t  mus t  b e  l e a r n e d  when p r a c t i c i n g  
l a n d i n g s  i n  a new a i r c r a f t  o r  d u r i n g  c o c k p i t  r e s o u r c e  
management t r a i n i n g ,  c o u l d  be q u i t e  numerous and complex. 
F o r  t a s k s  t h a t  i n v o l v e  e x e c u t i o n  o f  r e l a t i v e l y  f i x e d  
p r o c e d u r e s ,  t h e  d i s c r i m i n a t i o n s  migh t  b e  less numerous and 
complex. The p r i n c i p a l  d i f f e r e n c e  between a n o v i c e  and an 
e x p e r t  when p e r f o r m i n g  complex t a s k s  is t h a t  t h e  e x p e r t  h a s  
l earned  t o  d i s c r i m i n a t e  s u b t l e  s t i m u l u s  d i f f e r e n c e s  t h a t  a 
n o v i c e  c a n n o t .  H e  c a n  a l s o  t r a n s l a t e  t h e  s u b t l e  meanings  o f  
s u c h  s t i m u l i  i n t o  e q u a l l y  s u b t l e  c o n t r o l  movements o r  o t h e r  
r e s p o n s e s .  

Another  term t h a t  i s  i m p o r t a n t  t o  an  u n d e r s t a n d i n g  of 
t r a i n i n g  t e c h n o l o g y  is g e n e r a l i z a t i o n .  G e n e r a l i z a t i o n  
r e f e r s  t o  t h e  u s e  o f  p r e v i o u s l y  l e a r n e d  s k i l l s  i n  s i t u a t i o n s  
t h a t  a r e  d i f f e r e n t  f rom t h e  s i t u a t i o n s  i n  w h z h  -- t h e y  were 
l e a r n e d .  For  example ,  e n g i n e  run-up proce'Zrures l e a r n e d  i n  a 
low- rea l i sm c o c k p i t  mock-up c a n  be  g e n e r a l i z e d  t o ,  t h a t  i s ,  
pe r fo rmed  i n ,  a h i g h - r e a l i s m  s i m u l a t o r  o r  i n  an a c t u a l  
a i r p l a n e .  They c a n  b e  per formed even  though t h e  two may 
d i f f e r  c o n s i d e r a b l y  w i t h  r e s p e c t  t o  a c t u a l  s t i m u l i ,  b e c a u s e  
t h e  meanings  o f  cues p r e s e n t  i n  t h e  mock-up a re  s i m i l a r  t o  
t h e  meanings  o f  c o r r e s p o n d i n g  cues p r e s e n t  i n  t h e  
a i r c r a f t .  

---- 
- -  -- 

I n  f a c t ,  a l l  cues l e a r n e d  i n  s i m u l a t o r s  c a n  be  
g e n e r a l i z e d  t o ,  t h a t  is ,  s u b s e q u e n t l y  u t i l i z e d  i n ,  a i r c r a f t  
t o  t h e  e x t e n t  t h a t  t h e  cues  h a v e  t h e  same meaning i n  b o t h  
t h e  s i m u l a t o r  and t h e  a i r c r a f t .  T h e  p h y s i c a l  s t i m u l i  c an  
v a r y .  I n s t r u m e n t s  c a n  be o f  d i f f e r e n t  s i z e s  o r  
c o n f i g u r a t i o n s ;  v i s u a l  d i s p l a y s  can r e s e m b l e  g e o m e t r i c  
p a t t e r n s  more t h a n  r e a l - w o r l d  s c e n e r y  o r  c a n  u s e  symbols  t o  
r e p r e s e n t  o b j e c t s ;  p l a t f o r m  mot ion  s y s t e m s  can b e  r e s t r i c t e d  
t o  a c c e l e r a t i o n s  o f  b r i e f  d u r a t i o n  and movements o f  s m a l l  
d i s t a n c e s .  A f t e r  a l l ,  even  t h e  most  s o p h i s t i c a t e d  s i m u l a t o r  
p r o v i d e s  a t  b e s t  a low- rea l i sm r e p r e s e n t a t i o n  o f  many o f  t h e  
r e a l - w o r l d  c a p a b i l i t i e s  o f  t h e  a i r c r a f t  s i m u l a t e d .  
T h e r e f o r e ,  t h e  t r a i n i n g  g i v e n  i n  t h e  s i m u l a t o r  m u s t  
c o n c e n t r a t e  upon cues and r e s p o n s e s  t h a t  c a n  g e n e r a l i z e  t o  
t h e  a i r c r a f t  and  i ts  m i s s i o n .  To t h e  e x t e n t  t h a t  
a p p r o p r i a t e  cues and r e s p o n s e s  c a n n o t  b e  r e p r e s e n t e d  i n  a 
p a r t i c u l a r  s i m u l a t o r  d u e  t o  t e c h n o l o g y  o r  c o s t  l i m i t a t i o n s ,  
t h e  s k i l l s  a s s o c i a t e d  w i t h  them m u s t  b e  l e a r n e d  i n  t h e  
c l a s s r o o m ,  i n  o t h e r  d e v i c e s ,  o r  i n  t h e  a i r c r a f t  i t s e l f .  

About t w e n t y  y e a r s  a g o ,  t h e  Army bought  a v e r y  h i g h  
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r e a l  i s m  p r o c e d u r e s  t r a i n e r  f o r  a new t w i n  t u r b i n e  powered 
a i r c r a f t  ( F i g u r e  5 )  and a s k e d  u s  t o  a s ses s  i t s  t r a n s f e r  o f  
t r a i n i n g  v a l u e .  W e  a g r e e d  t o  d o  s o ,  b u t  i n  a d d i t i o n ,  w e  
used  o u r  knowledge o f  t h e  t r a i n i n g  t e c h n o l o g y  c o n c e p t s  
rev iewed above  t o  c o n s t r u c t  a low-rea l i sm mock-up o f  t h e  
c o c k p i t  o f  t h e  same a i r c r a f t  ( F i g u r e  6 )  so t h a t  i t s  t r a i n i n g  
e f f e c t i v e n e s s  c o u l d  be  compared w i t h  t h a t  of t h e  
c o n s i d e r a b l y  more e x p e n s i v e  Army d e v i c e .  

The mock-up was made o f  plywood, dowel r o d s ,  and  
p h o t o g r a p h s .  The ma te r i a l  cos t  a b o u t  $30, and  i t  was 
c o n s t r u c t e d  by u n s k i l l e d  l a b o r .  P h y s i c a l l y ,  i t  was v e r y  
u n l i k e  t h e  a i r c r a f t  i t  s i m u l a t e d .  However, b y  c a r e f u l  
d e s i g n ,  i t  c o n t a i n e d  s t i m u l i  t h a t  c o u l d  s e r v e  a s  cues t o  t h e  
p r o c e d u r a l  t a s k s  t h a t  c o u l d  b e  per formed i n  t h e  h igh-  
f i d e l i t y  t r a i n e r  t h e  Army had d e v e l o p e d .  t h e  r e s p o n s e s  t o  
cues t h a t  were r e q u i r e d  i n  t h e  a i r c r a f t  c o u l d  b e  p r a c t i c e d  
i n  t h e  d e v i c e .  

The t r a i n i n g  program u s e d  w i t h  t h e  mock-up d i f f e r e d  
s l i g h t l y  from t h a t  used w i t h  t h e  more e x p e n s i v e  Army 
t r a i n e r .  The  mock-up program emphas ized  t h e  d i s c r i m i n a t i o n s  
t h a t  were t o  be l e a r n e d  and t h e  meaning ,  o r  cue v a l u e ,  o f  
t h e  p h y s i c a l  f e a t u r e s  o f  t h e  mock-up. I t  a l s o  c a l l e d  t h e  
t r a i n e e ' s  a t t e n t i o n  t o  t h e  g e n e r a l i z a t i o n s  t h a t  would be 
r e q u i r e d  i n  o r d e r  f o r  h im t o  pe r fo rm c o r r e c t l y  i n  t h e  
a i r c r a f t  a f t e r  b e i n g  t r a i n e d  i n  t h e  mock-up. 

The t r a i n e e s  were Army p i l o t s  who were q u a l i f i e d  t o  
r e c e i v e  t r a n s i t i o n  t r a i n i n g  f o r  t h e  new a i r p l a n e .  None o f  
t h e s e  p i l o t s  had p r e v i o u s  e x p e r i e n c e  f l y i n g  t u r b i n e  powered 
a i r c r a f t .  Three  e q u a l l y  e x p e r i e n c e d  g r o u p s  o f  p i l o t s  were 
used  d u r i n g  t h e  e v a l u a t i o n  o f  t h e  t r a i n i n g  e f f e c t i v e n e s s  o f  
t h e  two d e v i c e s .  One g r o u p  was t r a i n e d  e n t i r e l y  i n  t h e  
Army-developed t r a i n e r ,  o n e  g r o u p  i n  t h e  mock-up, and one  i n  
t h e  a i r c r a f t  i t s e l f .  I n  a d d i t i o n ,  o f  c o u r s e ,  e a c h  g r o u p  
r e c e i v e d  ground s c h o o l  i n s t r u c t i o n  r e l e v a n t  t o  t h e  t a s k s  
t h e y  were b e i n g  t r a i n e d  t o  pe r fo rm.  

Fo l lowing  t h e i r  t r a i n i n g  i n  t h e  d e v i c e  o r  i n  t h e  mock- 
up ,  e a c h  g r o u p  was g i v e n  a p e r f o r m a n c e  tes t  i n  t h e  a i r c r a f t ,  
and its pe r fo rmance  was compared w i t h  g r o u p  t r a i n e d  o n l y  i n  
t h e  a i r c r a f t .  The r e s u l t s  a r e  summarized i n  F i g u r e  7 
( P r o p h e t  & Boyd, 1 9 7 0 ) .  The g r o u p s  t r a i n e d  i n  t h e  t r a i n e r  
and i n  t h e  mock-up made j u s t  a b o u t  t h e  same number o f  e r r o r s  
d u r i n g  e a c h  t r a i n i n g  t r i a l .  On t h e i r  f i r s t  a t t e m p t  t o  
pe r fo rm t h e  p r o c e d u r e s  i n  t h e  a i r c r a f t ,  which o c c u r r e d  a f t e r  
f i v e  t r a i n i n g  t r i a l s  i n  t h e  r e s p e c t i v e  d e v i c e s ,  t h e i r  
p e r f o r m a n c e  was a b o u t  e q u a l  t o  t h e  pe r fo rmance  o f  t h e  g r o u p  
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Figure 5.- Cockpit procedures t r a i n e r  for U.S. Army OV-1 a i r c r a f t .  
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Figure 6 . -  Low-cost cockpi t  mock-up f o r  OV-1 a i r c r a f t .  
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who had r e c e i v e d  a l l  f i v e  o f  i t s  t r a i n i n g  t r i a l s  i n  t h e  
a i r c r a f t .  Thus,  t h e  t r a n s f e r  o f  t r a i n i n g  v a l u e  o f  t h e s e  two 
s i m u l a t o r s  was e s s e n t i a l l y  e q u a l  i n  s p i t e  o f  t h e i r  w i d e  
d i s c r e p a n c y  i n  p h y s i c a l  realism, F u r t h e r ,  t h e  t r a i n i n g  
r e c e i v e d  i n  e i t h e r  d e v i c e  was e s s e n t i a l l y  a s  good a s  t h e  
t r a i n i n g  t h a t  c o u l d  be p r o v i d e d  i n  t h e  a i r c r a f t .  

P l e a s e  n o t e  t h a t  b o t h  o f  t h e  d e v i c e s  used i n  t h i s  s t u d y  
were s i m u l a t o r s ,  n o t  g e n e r i c  t r a i n e r s .  T h a t  is ,  t h e y  were 
d e s i g n e d  t o  s i m u l a t e  p r e c i s e l y  t h e  cues and r e s p o n s e s  
a p p r o p r i a t e  t o  a s p e c i f i c  a i r c r a f t ,  G e n e r i c  t r a i n e r s  s h o u l d  
n o t  be  e x p e c t e d  t o  r e s u l t  i n  t h e  v e r y  h i g h  l e v e l s  o f  
t r a n s f e r  shown h e r e ,  s i n c e  t h e  d i s c r i m i n a t i o n s  a p p r o p r i a t e  
t o  a s p e c i f i c  a i r c r a f t  c a n n o t  b e  l e a r n e d  e a s i l y  i n  g e n e r i c  
t r a i n e r s ,  The v a l u e  o f  a g e n e r i c  t r a i n e r  is  more o r  l e s s  
p r o p o r t i o n a l  t o  t h e  e x t e n t  o f  i ts  s i m i l a r i t y  t o  t h e  a i r c r a f t  
t o  which p a r t - t r a i n i n g  p e r f o r m a n c e  is i n t e n d e d  t o  
g e n e r a l i z e .  The g r e a t e r  t h e  d i s s i m i l a r i t y ,  t h e  more 
d i f f i c u l t  i t  becomes t o  t r a i n  t h e  d i s c r i m i n a t i o n s  t h a t  w i l l  
b e  r e q u i r e d  i n  t h e  p a r t - t r a i n i n g  a i r c r a f t .  

Another  example  o f  a l ow- rea l i sm s i m u l a t o r  is shown i n  
F i g u r e  8 ,  a l t h o u g h  i t  is  somewhat more r e a l i s t i c  t h a n  t h e  
mock-up j u s t  d i s c u s s e d .  T h i s  o n e  c o s t  a b o u t  $ 4 , 3 0 0 ,  
i n c l u d i n g  ma te r i a l  and l a b o r  ( F o o t n o t e  3 ) .  T h i s  s i m u l a t o r  
i s  a p r o c e d u r e s  t r a i n e r  f o r  t h e  King A i r  a i r p l a n e .  None o f  
t h e  i n s t r u m e n t s  o r  c o n t r o l s  i n  t h i s  d e v i c e  a r e  r e a l .  They 
a r e  e i t h e r  p h o t o g r a p h s ,  molded p l a s t i c ,  o r  plywood, p a i n t e d  
t o  r e s e m b l e  components  o f  t h e  a i r p l a n e .  U n l i k e  t h e  mock-up 
shown i n  F i g u r e  6 ,  t h e  p a n e l  l i g h t s  f u n c t i o n  on  t h i s  d e v i c e ,  
a f e w  i n  r e s p o n s e  t o  movement o f  s p e c i f i c  c o n t r o l s ,  a s  t h e y  
would i n  t h e  a i r c r a f t .  When t h e  w i r i n g  g o t  t o o  c o m p l i c a t e d  
f o r  t h e  c a r p e n t e r s  who b u i l t  t h i s  s i m u l a t o r ,  s w i t c h e s  were 
p r o v i d e d  so an i n s t r u c t o r  c o u l d  t u r n  l i g h t s  o n  and o f f ,  a s  
a p p r o p r i a t e ,  t o  t r a i n e e  c o n t r o l  movements and s y s t e m  
c o n d i t i o n s .  Except  f o r  t h e s e  l i g h t s ,  t h e  s i m u l a t o r  had 
a b s o l u t e l y  no dynamic f e a t u r e s .  

But i t  had a f e a t u r e  t h a t  made i t  u n l i k e  a n y  o t h e r  
a i r p l a n e  s i m u l a t o r .  All o f  t h e  i n s t r u m e n t s  had p o i n t e r s  o r  
o t h e r  i n d i c a t o r s  t h a t  c o u l d  be  p o s i t i o n e d  m a n u a l l y  b y  t h e  
t r a i n e e .  When, f o r  example ,  d u r i n g  e n g i n e  s t a r t  p r o c e d u r e s ,  
the '  t r a i n e e  advanced t h e  c o n d i t i o n  l e v e r  t o  t h e  h i g h  i d l e  
p o s i t i o n ,  would a l s o  r e a c h  o v e r  t o  t h e  N1 i n d i c a t o r  and 
s e t  t h e  p o i n t e r  t o  70%. S i n c e  t h e  p o i n t e r  would r i se  
a u t o m a t i c a l l y  t o  70% i n  t h e  a i r c r a f t  i n  r e s p o n s e  t o  movement 
o f  t h e  c o n d i t i o n  l e v e r ,  t h e  t r a i n e e ' s  a c t i o n  i n  t h e  

he  
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Figure 7.- Comparison of performance of p i l o t s  t r a ined  i n  a cockpi t  procedures 
t r a i n e r ,  i n  a cockpi t  mock-up, and i n  t h e  a i r c r a f t  simulated.  

Figure 8.- Low-cost procedures t r a i n e r  f o r  the King A i r .  
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s i m u l a t o r  i n v o l v e d  an  i n t e r m e d i a t e  s t e p  t h a t  was n o t  
n e c e s s a r y  i n  t h e  a i r c r a f t - - t h e  s t e p  o f  m a n u a l l y  s e t t i n g  t h e  
p o i n t e r .  However, t h e  i n t e r m e d i a t e  s t e p  e n a b l e d  t h e  t r a i n e e  
t o  p r a c t i c e  t h e  t a s k  t o  be per formed i n  t h e  a i r c r a f t ,  and  
a l s o  e n a b l e d  t h e  i n s t r u c t o r  t o  v e r i f y  t h a t  t h e  t r a i n e e  d i d  
know p r e c i s e l y  t h e  v a l u e  h e  s h o u l d  a t t a i n  t h r o u g h  movement 
o f  t h e  c o n d i t i o n  l e v e r .  

Dur ing  s u b s e q u e n t  p e r f o r m a n c e  o f  t h e  e n g i n e  s t a r t  
p r o c e d u r e s  i n  t h e  a i r c r a f t ,  t h e  intermediate s t e p s  l e a r n e d  
i n  t h e  s i m u l a t o r  r a p i d l y  d i s a p p e a r e d ,  b e c a u s e  t h e y  were no 
l o n g e r  needed ,  Dur ing  t h e  f i r s t  t r i a l  i n  t h e  a i r c r a f t ,  t h e  
t r a i n e e  would move t h e  c o n d i t i o n  l e v e r  t o  t h e  h i g h  i d l e  
p o s i t i o n ,  r e a c h  o v e r  and t o u c h  t h e  Nl i n s t r u m e n t ,  and  v e r i f y  
t h a t  t h e  i n s t r u m e n t  r e a d  70%. Dur ing  t h e  second t r i a l ,  h e  
o n l y  p o i n t e d  t o  t h e  N i n s t r u m e n t ,  By t h e  t h i r d  t r i a l ,  a l l  
o f  t h e  i n t e r m e d i a t e  ' s t e p s  had d ropped  o u t ,  and  h i s  
p e r f o r m a n c e  was t o t a l l y  a p p r o p r i a t e  t o  t h e  a i r c r a f t .  

The i n t e r m e d i a t e  s t e p s  t h a t  were per formed i n  t h e  
s i m u l a t o r  a r e  known t e c h n i c a l l y  a s  m e d i a t o r s ,  T h a t  is ,  t h e y  
come be tween,  o r  m e d i a t e ,  t h e  l i n k  between s t i m u l i ,  cues,  
and r e s p o n s e s .  But a m e d i a t o r  is n o t  n e c e s s a r i l y  a n  o v e r t  
a c t  s u c h  a s  p h y s i c a l l y  p o s i t i o n i n g  a p o i n t e r .  - A m e d i a t o r  
c a n  b e  a word, p h r a s e ,  o r  t h o u g h t  I_ t h a t  h e l p s  a t r a i n e e  
c o n n e c t  a c u e  w i t h  a r e s P o n s e o r  a s s o c i a t e  meaninu- w i t h  a 
- - -  

---- -- 
p a r t i c u l a r  s t i m u l u s ,  _.-- ah i n  a v e r b a l  o r  o t h e r  r e s p o n s e  t h a F  
s u b s t i t u t e s  i n  t r a i n i n g  f o r  a n o n v e r b a l a c t i o n  T h a t  --- must  - be 
t a k e n  s u b s e F e n t  - -  t o  that - t r a i n i n g ,  I n  b r i e f ,  i t  is an  
u n d e r s t a n d i n g  of  cues  and r e s p o n s e s ,  and  how t h e y  a r e  to  
o c c u r  . 

Another  King A i r  s i m u l a t o r  is shown i n  F i g u r e  9. I t  is 
4/10  s c a l e  and is p r i n t e d  on a s i n g l e  s h e e t  o f  p a p e r b o a r d ,  
r e a d y  t o  be c u t  o u t  and  a s sembled  a s  shown. T r a n s i t i o n i n g  
p i l o t s  w i t h  no p r i o r  t u r b i n e  e x p e r i e n c e ,  w i t h  t h e  a i d  o n l y  
o f  t h e  a i r c r a f t  f l i g h t  manual ,  have  been a b l e  t o  l e a r n  a l l  
t h e  p r o c e d u r e s  a s s o c i a t e d  w i t h  o p e r a t i o n  of t h e  King A i r  
u s i n g  t h i s  s i m u l a t o r  (Caro ,  J o l l e y ,  I s l e y ,  and Wr igh t ,  
1972)  . I n  d o i n g  s o ,  t h e y  h a v e  made e x t e n s i v e  u s e  o f  v e r b a l  
m e d i a t i o n  t o  d i s c r i m i n a t e  s t i m u l i ,  t o  e s t a b l i s h  cue 
mean ings ,  t o  p r a c t i c e  o p e r a t i o n  o f  t h e  a i r c r a f t ' s  c o n t r o l s ,  
and  t o  a n t i c i p a t e  t h e  g e n e r a l i z a t i o n s  t h a t  would o c c u r  
d u r i n g  s u b s e q u e n t  p e r f o r m a n c e  i n  more r e a l i s t i c  s i m u l a t o r s  
o r  i n  t h e  a i r c r a f t  i t s e l f .  Through media t i o n ,  
d e m o n s t r a t a b l e  t r a n s f e r  o f  t r a i n i n g  c a n  be o b t a i n e d  by 
m e n t a l  r e h e a r s a l  df d i s c r i m i n a t i o n s  t o  be l e a r n e d ,  of 
c o n t r o l s  t o  be a c t i v a t e d ,  and  o f  s w i t c h e s  t o  be 
r e p o s i t i o n e d .  I n  f a c t ,  i n  a c a r e f u l l y  s t r u c t u r e d  and  
a d m i n i s t e r e d  t r a i n i n g  program, s u c h  t r a i n i n g  c a n  be j u s t  a s  
e f f e c t i v e  and e f f i c i e n t  a s  a c t u a l l y  p e r f o r m i n g  t h e  
p r o c e d u r e s  i n v o l v e d  I 

23 



W e  a r e  c u r r e n t l y  employing  a h i g h e r  t e c h n o l o g y  v e r s i o n  
o f  t h e  p a p e r  s i m u l a t o r  c o n c e p t  which c o n s i s t s  o f  an image on 
a computer  d i s p l a y .  With computer  s i m u l a t i o n ,  images  a r e  
g e n e r a t e d  e l e c t r o n i c a l l y  and  d i s p l a y e d  on a v i d e o  t e r m i n a l ,  
a s  is i l l u s t r a t e d  by t h e  p h o t o g r a p h  of a compute r -gene ra t ed  
image i n  F i g u r e  1 0 ,  i n s t e a d  o f  p r i n t e d  on p a p e r b o a r d .  The 
g r a p h i c  a p p e a r a n c e s  o f  t h e  a i r c r a f t  c o c k p i t  p a n e l s  s i m u l a t e d  
is s imilar  i n  b o t h  i n s t a n c e s ,  a l t h o u g h  d i s p l a y  s i z e  l i m i t s  
t h e  computer  s i m u l a t i o r ,  t o  a p o r t i o n  o f  t h e  c o c k p i t  i n  o r d e r  
t o  p r e s e n t  c u e s  i n  s u f f i c i e n t  d e t a i l  t o  p e r m i t  n e c e s s a r y  
d i s c r i m i n a t i o n s  t o  b e  made. I n  t h e  example  shown i n  F i g u r e  
1 0 ,  o n l y  t h e  f u e l  s y s t e m  c o n t r o l s  and r e l e v a n t  d i s p l a y  
p a n e l s  a r e  i n c l u d e d  i n  t h e  s i m u l a t i o n .  Thus,  i t  is a f u e l  
s y s t e m  s i m u l a t o r  r a t h e r  t h a n  a more c o m p l e t e  a i r c r a f t  
s i m u l a t o r .  

Using a compute r ,  i t  is eas ie r  t o  r e p r e s e n t  t h e  
dynamics  o f  t h e  s y s t e m  b e i n g  s i m u l a t e d  t h a n  is t h e  case w i t h  
a pape r  s i m u l a t o r  o r  some o t h e r  l ow- rea l i sm a p p r o a c h e s .  
M e d i a t i o n  is s t i l l  r e q u i r e d ,  however ,  The r e s p o n s e s  t o  b e  
l e a r n e d  o r  p r a c t i c e d  on s u c h  a s i m u l a t o r  c a n  b e  m e d i a t e d  
t h r o u g h  a keyboard ,  a l i g h t  pen,  o r  a t o u c h - s e n s i t i v e  
s c r e e n .  I n  t h e  s i r n u l a t i o n  shown i n  F i g u r e  1 0 ,  f o r  example ,  
t o u c h i n g  s i m u l a t e d  p a n e l  s w i t c h e s  r e s u l t s  i n  t h e i r  b e i n g  
r e p o s i t i o n e d  w i t h  r e s u l t i n g  s i m u l a t i o n  o f  f u e l  s y s t e m  
dynamics ,  j u s t  a s  would o c c u r  i n  t h e  a i r c r a f t  were t h e  
a c t u a l  s w i t c h e s  s i m i l a r l y  r e p o s i t i o n e d .  

The s i m u l a t i o n  d e p i c t e d  i n  F i g u r e  1 0  was g e n e r a t e d  
t h r o u g h  a computer  program u s i n g  t h e  c o m p u t e r ' s  g r a p h i c  
d i s p l a y  c a p a b i l i t y .  C u r r e n t  t e c h n o l o g y  a l s o  p e r m i t s  t h e  
same k i n d s  o f  s i m u l a t i o n  employing  o t h e r  image s o u r c e s ,  
i n c l u d i n g  t e l e v i s i o n .  S i m u l a t i o n s  t h a t  u s e  i n t e r a c t i v e  
v i d e o d i s c s  o p e r a t e d  under  computer  c o n t r o l  and i n  
c o n j u n c t i o n  w i t h  t o u c h - s e n s i  t i v e  p a n e l s  p e r m i t  more 
r e a l i s t i c  l o o k i n g  a i r c r a f t  c o n t r o l s  and d i s p l a y s  t o  be used ,  
a s  i l l u s t r a t e d  i n  F i g u r e  11, By employing  t h e  m e d i a t i n g  
r e s p o n s e  of  t o u c h i n g  t h e  p r o p e r  p o r t i o n  o f  t h e  image of  t h e  
p a n e l  o f  a d i s p l a y  g e n e r a t e d  from e i t h e r  compute r  o r  
v i d e o d i s c  s o u r c e s ,  a s i m u l a t e d  s w i t c h  may b e  r e p o s i t i o n e d  
( a s suming  u s e  o f  a t o u c h - s e n s i t i v e  s c r e e n )  .For example,  t h e  
image of t h e  lamp check  s w i t c h  i n  F i g u r e  11 was used t o  
s i m u l a t e  p e r f o r m a n c e  o f  t h e  lamp check  t a s k ,  p r o d u c i n g  t h e  
d i s p l a y  shown i n  F i g u r e  1 2 .  ( T h e ' l o c a t i o n  o f  t h e  a c t i v a t e d  
s w i t c h  h a s  been h i g h l i g h t e d  i n  t h i s  example  t o  c a l l  t h e  
r e a d e r ' s  a t t e n t i o n  t o  i t . )  
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Figure 9.- Paperboard procedures t r a i n e r  f o r  t h e  King A i r .  

Figure 10.- Computer s imulat ion of an a i r c r a f t  f u e l  system. 
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The p a n e l  shown i n  F i g u r e s  11 and 1 2  was drawn on  a 
g r a p h i c s  computer  d e s i g n e d  f o r  t h a t  purpose .  I t  is n o t  a 
pho tograph ,  v i d e o  image, o r  example o f  boa rd  a r t ,  a l t h o u g h  
e i t h e r  o f  t h o s e  a p p r o a c h e s  c o u l d  have been u s e d  t o  g e n e r a t e  
a p i c t u r e  o f  a p a n e l  o r  d i s p l a y  o f  i n t e  found 
t h a t  t h e  computer -genera ted  g r a p h i  t o  t h e  
c r e a t i o n  o f  p a n e l  images s u c h  a s  shown h e r e  h a s  s i g n i f i c a n t  
deve lopment  time and c o s t  a d v a n t a g e s  f o r  some s i m u l a t i o n  
a p p l i c a t i o n s .  

S t and-a lone  p r o c e d u r e s  and o t h e r  p a r t - t a s k  t r a i n i n g  
d e v i c e s  a r e  becoming much l e s s  common i n  p i l o t  t r a i n i n g ,  
S i m u l a t i o n s  c o n s i s t i n g  o f  l e s s  c o s t l y  and e q u a l l y  e f f e c t i v e  
computer  and i n t e r a c t i v e  v i d e o  d i s c  d i s p l a y  u n i t s  a r e  t a k i n g  
t h e i r  p l a c e .  With p r o p e r  a t t e n t i o n  t o  t h e  d e s i g n  o f  
s i m u l a t i o n s  employing t h e s e  new t e c h n o l o g i e s ,  and t o  t h e  
m e d i a t i o n a l  p r o c e s s  t o  be used w i t h  them,  p i l o t  t r a i n i n g  
w i l l  be i n c r e a s i n g l y  c o s t  e f f e c t i v e  i n  t h e  f u t u r e .  

That  is n o t  t o  s a y  t h a t  f l i g h t  s i m u l a t o r s  a r e  t h i n g s  of  
t h e  p a s t .  I n  f a c t ,  a l t h o u g h  n o t  e s s e n t i a l ,  t h e y  a r e  
becoming i n c r e a s i n g l y  i m p o r t a n t  i n  p i l o t  t r a i n i n g ,  and f o r  
a t  l e a s t  two r e a s o n s :  f i r s t ,  t h e  s t a t e  of t h e  s i m u l a t o r  
e n g i n e e r i n g  a r t  is s u f f i c i e n t  t o  p roduce  d e v i c e s  i n  which 
c o m p l e t e  and v e r y  r e a l i s t i c  f l i g h t  t r a i n i n g  f o r  l i n e  
o p e r a t i o n s  can  b e  conduc ted ;  and second ,  s u c h  t r a i n i n g  can 
b e  conducted  much more e f f i c i e n t l y  and under  b e t t e r  c o n t r o l  
i n  s i m u l a t o r s  t h a n  is p o s s i b l e  i n  a i r c r a f t .  Al though an  
i n c r e a s j . n g  p o r t i o n  o f  p i l o t  t r a i n i n g  i n  t h e  f u t u r e  w i l l  be  
conduc ted  us ing  compute r s  and v i d e o  d i s p l a y  u n i t s ,  t h e  need 
w i l l  remain t o  p r o v i d e  whole- task t r a i n i n g ,  t h a t  is ,  
t r a i n i n g  t h a t  w i l l  i n t e g r a t e  t h e  v a r i o u s  p r o c e d u r a l ,  
psychomotor ,  and c o g n i t i v e  s k i l l s  learned u s i n g  p a r t - t a s k  
s i m u l a t i o n s  i n t o  t h e  t o t a l  s k i l l  r e q u i r e m e n t s  of t h e  l i n e  
p i l o t ,  That  i n t e g r a t i o n  t r a i n i n g  w i l l  have  t o  t a k e  p l a c e  i n  
a v e h i c l e  i n  which t h e  whole t a s k  c a n  b e  per formed.  Tha t  
v e h i c l e  m u s t  b e  e i t h e r  t h e  l i n e  a i r c r a f t  i t s e l f  o r  a v e r y  
good whole- task s i m u l a t i o n  o f  it. I n c r e a s i n g l y ,  whole t a s k  
s i m u l a t o r s  a r e  becoming t h e  p r e f e r r e d  d e v i c e  f o r  s u c h  
t r a i n i n g  

Realism i n  v i s u a l  s i m u l a t i o n  h a s  n o t  y e t  been 
a d d r e s s e d ,  b u t  t h e  same t r a i n i n g  c o n s i d e r a t i o n s  a p p l y .  The 
p r e s e n t  s t a t e  of t h e  a r t  i n  o u t s i d e - t h e -  c o c k p i t  v i s u a l  

is based  upon computer -genera ted  imagery. 
v i s u a l  s c e n e s  a r e  becorning i n c r e a s i n g l y  r e a l  i s t i c ,  

i n  l a rge  p a r t  b e c a u s e  FAA r e q u i r e m e n t s  f a r  P h a s e  I1 and 111 
s i m u l a t o r s  a r e  based  upon t h e  common e l e m e n t s  u n d e r s t a n d i n g  
of t r a i n i n g  e f f e c t i v e n e s s ,  F u l l  d a y l i g h t  s c e n e s  t h a t  w i l l  
meet t h o s e  r e q u i r e m e n t s  a r e  e x p e n s i v e ,  However, v e r y  good 
t r a i n i n g  can be  o b t a i n e d  u s i n g  less e x p e n s i v e  n i g h t  s c e n e s  
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Figure 11.- An a i r c r a f t  c o n t r o l  panel  c r e a t e d  by computer generated graphics  
f o r  d i sp l ay  v i a  videodisc .  

Figure 12.- Panel depicted i n  f i g u r e  11 wi th  lamp text switch a c t i v a t e d  
( o r i g i n a l  i n  f u l l  c o l o r ) .  
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s u c h  a s  t h a t  i n  F i g u r e  13, The i m p o r t a n t  c u e s  t o  which a 
p i l o t  must  r e spond  i n  p r a c t i c i n g  t a k e - o f f s  and 
l a n d i n g s  c a n  be  p r e s e n t e d  i n  s c e n e s  s u c h  a s  i n  F i g u r e  13 ,  

A i r p o r t s  c o n s i s t  o f  man-made g e o m e t r i c  p a t t e r n s  and 
p o i n t s .  S i m u l a t i o n  o f  t h e s e  p a t t e r n s  and  p o i n t s  p r o v i d e s  
s u f f i c i e n t  cues t o  p e r m i t  p r a c t i c e  o f  t a k e - o f f ,  c i r c l i n g ,  
and  l a n d i n g  t a s k s .  I n  f a c t ,  e f f e c t i v e  t r a i n i n g  o f  v i s u a l  
maneuvers  h a s  been  d e m o n s t r a t e d  u s i n g  even  much s i m p l e r  
d i s p l a y s ,  Over 30 y e a r s  a g o ,  f o r  example,  r e s e a r c h e r s  a t  
t h e  U n i v e r s i t y  o f  I l l i n o i s  d e m o n s t r a t e d  t h a t  a runway 
p a t t e r n  drawn on  a b l a c k b o a r d ,  and  t i l t e d  m a n u a l l y  a s  a 
t r a i n e e  s i m u l a t e d  f l y i n g  t r a f f i c  p a t t e r n s  and  l a n d i n g s ,  a s  
is i l l u s t r a t e d  i n  F i g u r e  1 4 ,  p r o v i d e d  t r a n s f e r a b l e  t r a i n i n g  
(Flexman,  Matheny, and Brown, 1950)  , V e r b a l  m e d i a t i o n  
p l a y e d  an i m p o r t a n t  r o l e  i n  t h a t  v i s u a l  s i m u l a t i o n ,  

By now, you s h o u l d  have  g o t t e n  a message ,  The  
a t t e n t i o n  p a i d  i n  p i l o t  t r a i n i n g  programs t o  t r a i n i n g  
p r o c e s s  c o n s i d e r a t i o n s  makes a b i g  d i f f e r e n c e  i n  t h e  c o s t  
and  c o m p l e x i t y  o f  t h e  t r a i n i n g  equ ipmen t  needed .  Rea l i sm is 
n i c e  t o  have ,  even  n e c e s s a r y  f o r  some t r a i n i n g ,  b u t  i t  a d d s  
c o s t  t o  an  a l r e a d y  c o s t l y  e n t e r p r i s e ,  A major  p a r t  o f  t h e  
t r a i n i n g  r e q u i r e d  by p i l o t s  c a n  b e  c o n d u c t e d  u s i n g  
r e l a t i v e l y  low- rea l i sm,  low-cos t  s i m u l a t o r s .  I f  you a r e  
r e s u l t s  o r i e n t e d  and w i l l i n g  t o  a t t e n d  i n  d e t a i l  t o  how 
t r a i n i n g  is s t r u c t u r e d  and a d m i n i s t e r e d ,  you c a n  have  
e f f e c t i v e  t r a i n i n g  a t  a f f o r d a b l e  c o s t .  

So f a r  t h i s  p a p e r  h a s  a d d r e s s e d  s i m u l a t o r s  and how t h e y  
a r e  d e s i g n e d  and used .  Another  a s p e c t  o f  c o s t  e f f e c t i v e  
p i l o t  t r a i n i n g ,  o f  c o u r s e ,  i s  t h e  c o n t e n t  o f  t h a t  t r a i n i n g .  
A c h a r a c t e r i s t i c  o f  most  p i l o t  t r a i n i n g  is t h a t  i ts  c o n t e n t  
i s  more comprehens ive  t h a n  is needed i n  some a reas ,  w h i l e  
somewhat t h i n  i n  o t h e r s .  The re  is a t e n d e n c y  t o  g o  
o v e r b o a r d  i n  d e v e l o p i n g  p i l o t  t r a i n i n g  programs,  
p a r t i c u l a r l y  where s y s t e m s  knowledge is c o n c e r n e d ,  b e c a u s e  
o f  t h e  v e r y  r ea l  d a n g e r s  o f  p r o v i d i n g  t o o  l i t t l e  t r a i n i n g ,  
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Figure 1 3 . -  Night v i s u a l  scene containing cues important t o  takeoff and 
landing p rac t i ces .  

Figure 14.- Visual f l i g h t  t r a i n i n g  a t  t he  Universi ty  of I l l i n o i s  using a 
run pa t t e rn  drawn on a blackboard. 
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and s e n d i n g  p i l o t s  t o  t h e  l i n e  who a r e  n o t  a d e q u a t e l y  
t r a i n e d  t o  d e a l  w i t h  a n y  c o n c e i v a b l e  s i t u a t i o n  o r  equipment  
f a i l u r e  t h a t  may a r i s e .  I n  s p i t e  o f  s u c h  a t e n d e n c y ,  
however ,  i m p o r t a n t  t r a i n i n g  c o n t e n t  c a n  e a s i l y  b e  m i s s e d .  
The problem is t o  a s su re  t h a t  e a c h  and e v e r y  p i l o t  h a s  t h e  
knowledge a b o u t  t h e  a i r c r a f t  h e  f l i e s ,  and  its many and 
o f t e n  complex s y s t e m s ,  t o  e n a b l e  h i m  t o  respond 
a p p r o p r i a t e l y  t o  unexpec ted  equ i pmen t f a i l u r e s  , 
e n v i r o n m e n t a l  f a c t o r s ,  t r a f f i c  c o n d i t i o n s ,  o r  e v e n t s  
i n v o l v i n g  o t h e r  crew members o r  p a s s e n g e r s .  

Those who a r e  f a m i l i a r  w i t h  t h e  Kemmeny Commission 
r e p o r t  on t h e  a c c i d e n t  a t  Three  Mile I s l a n d  w i l l  r e c a l l  t h a t  
t h e  Commission was h i g h l y  c r i t i c a l  of t h e  o p e r a t o r s  o f  t h a t  
n u c l e a r  power p l a n t  b e c a u s e  t h e  c o n t e n t  o f  t h e  t r a i n i n g  
p r o v i d e d  c o n t r o l  room o p e r a t o r s  was i m p r e c i s e  and was n o t  
b a s e d  upon d e t a i l e d  and s y s t e m a t i c  a n a l y s i s  o f  t h e  
o p e r a t o r s '  t a s k s  (Anon. , 1979)  A v a i l a b l e  t r a i n i n g  program 
development  t e c h n o l o g y  had n o t  been employed , t h e  Commission 
n o t e d .  The same cr i t ic i sm p r o b a b l y  c o u l d  b e  made of a l a r g e  
p o r t i o n  o f  t h e  f l i g h t  t r a i n i n g  conduc ted  t h r o u g h o u t  t h e  
wor ld .  I ts  c o u r s e  c o n t e n t  o f t e n  is b a s e d  upon t r a d i t i o n  and 
upon t h e  judgmen t s  and e x p e r i e n c e s  o f  a few p i l o t s  who 
happen t o  be i n  p o s i t i o n s  t o  e s t a b l i s h  t h a t  c o n t e n t .  A u d i t  
t r a i l s  between t r a i n i n g  program c o n t e n t  and t h e  t r a i n i n g  
r e q u i r e m e n t s  t h e s e  programs presumably  a d d r e s s  se ldom e x i s t ,  
p r o b a b l y  i n  many i n s t a n c e s  because t h e  t r a i n i n g  r e q u i r e m e n t s  
h a v e  been v a g u e l y  d e f i n e d ,  and t h e  t r a i n i n g  t h e r e f o r e  c a n n o t  
a d d r e s s  t h o s e  r e q u i r e m e n t s  w i t h  any  p r e c i s i o n ,  Such 
programs c h a r a c t e r i s t i c a l l y  r e l y  upon s t and-up  lec tures ,  
d e l i v e r e d  by i n s t r u c t o r s  who a r e  more o r  l e s s  f ree  t o  s e l e c t  
t h e  c o u r s e  c o n t e n t  t h e y  j u d g e  t o  be a p p r o p r i a t e  t o  t h e  
v a g u e l y  d e f i n e d  r equ  i r emen ts  . Add i ti o n a l l  y , t h e s e  
i n s t r u c t o r s '  e x p e r t i s e  is g e n e r a l l y  l i m i t e d  t o  t h e  
i n fo rma  t i o n  p r e s e n t e d .  They u s u a l l y  l a c k  a working 
knowledge o f  t r a i n i n g  t e c h n o l o g y  and  o f  how t o  make 
e f f i c i e n t  u s e  o f  t h e  t r a i n i n g  r e s o u r c e s  a v a i l a b l e  t o  them. 

O p e r a t o r s  who have  t r a i n i n g  programs t h a t  have  been 
i m p r e c i s e l y  d e f i n e d  and t h e r e f o r e  c a n n o t  d e m o n s t r a t e  t h e  
r e l e v a n c e  and  adequacy  o f  t h e i r  c o u r s e  c o n t e n t  w i t h  r e s p e c t  
t o  known t r a i n i n g  r e q u i r e m e n t s ,  h a v e  two ma jo r  p rob lems .  
One is l e g a l ,  t h e  o t h e r  is t e c h n i c a l .  Wi th  r e s p e c t  t o  t h e  
l e g a l  problem,  t h e s e  o p e r a t o r s  would b e  h a r d  p r e s s e d  t o  
b u i l d  a d e f e n s e  a g a i n s t  a c h a r g e  t h a t  t h e i r  t r a i n i n g  i s  
i n a p p r o p r i a t e ,  s h o u l d  t h e y  e v e r  b e  r e q u i r e d  t o  d o  so .  S i n c e  
p r o c e d u r e s  d o  e x i s t  whereby t h e  n e c e s s a r y  p r e c i s i o n  i n  
t r a i n i n g  program c o n t e n t  d e f i n i t i o n  c a n  b e  o b t a i n e d ,  a s  t h e  
Kemmeny Commission n o t e d ,  i t  w i l l  be d i f f i c u l t  t o  d e f e n d  t h e  
adequacy  o f  a t r a i n i n g  program t h a t  i s  n o t  d e r i v e d  t h r o u g h  
t h o s e  p r o c e d u r e s .  

The t e c h n i c a l  problem i s  p o s s i b l y  e v e n  more i m p o r t a n t  
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t h a n  t h e  l e g a l  one .  U n l e s s  a t r a i n i n g  program is p r e c i s e l y  
d e f i n e d ,  i t  c a n n o t  b e  packaged f o r  e f f i c i e n t  d e l i v e r y  t o  
p i l o t s ,  i t  c a n n o t  e c o n o m i c a l l y  b e  made a v a i l a b l e  t o  small  
g r o u p s  o r  t o  i n d i v i d u a l  p i l o t s  when needed ,  and i ts  c o n t e n t  
c a n n o t  be e a s i l y  c o n t r o l l e d  o r  s t a n d a r d i z e d  from one  
a d m i n i s t r a t i o n  t o  a n o t h e r .  The a d v a n t a g e s  t h a t  c a n  be 
o b t a i n e d  by c o n t r o l l i n g  t r a i n i n g  t h r o u g h  computer  managed 
and a d m i n i s t e r e d  i n s t r u c t i o n ,  a d v a n t a g e s  t h a t  a r e  
d e c r e a s i n g l y  c o s t l y  b e c a u s e  o f  r e c e n t  d e v e l o p m e n t s  i n  
computer  and v i d e o d i s c  t e c h n o l o g y ,  c a n n o t  b e  r e a l i z e d  i n  
i m p r e c i s e l y  d e f i n e d  t r a i n i n g  programs.  F u r t h e r ,  w i t h o u t  
c l e a r  d e f i n i t i o n  o f  t h e  t r a i n i n g  r e q u i r e m e n t s ,  t h e  adequacy  
o f  p i l o t  knowledge and p e r f o r m a n c e  a t  t h e  end o f  t r a i n i n g  
c a n n o t  b e  measured o b j e c t i v e l y .  R e g a r d l e s s  o f  t h e  good 
i n t e n t i o n s  o f  t h e  i n s t r u c t o r s  and check p i l o t s  i n v o l v e d  i n  
t h e  t r a i n i n g  and c h e c k i n g  p r o c e s s ,  i t  is l i k e l y  t h a t  t h e  
e v a l u a t i o n s  o f  p i l o t  knowledge and p e r f o r m a n c e  w i l l  b e  more 
a f u n c t i o n  o f  t h e  i n d i v i d u a l s  c o n d u c t i n g  t h e  a s s e s s m e n t  
r a t h e r  t h a n  a f u n c t i o n  o f  t h e  p e r f o r m a n c e  o f  t h e  p i l o t s  
assessed ,  a s i t u a t i o n  t h a t  h a s  been  d e m o n s t r a t e d  t o  b e  t h e  
c a s e  i n  t r a i n i n g  programs where t h e  v a l i d i t y  and r e l i a b i l i t y  
o f  n o n o b j e c t i v e  f l i g h t  g r a d i n g  s y s t e m s  have  been  s t u d i e d  
(Caro ,  1968). 

Many t r a i n i n g  o r g a n i z a t i o n s ,  i n c l u d i n g  s e v e r a l  ma jo r  
a i r l i n e s ,  h a v e  adop ted  s y s t e m a t i c  and c a r e f u l l y  c o n t r o l l e d  
t r a i n i n g  program deve lopmen t  p r o c e d u r e s  t o  d e a l  w i t h  t h e  
problem o f  p r e c i s e  t r a i n i n g  c o n t e n t  d e f i n i t i o n .  These  
p r o c e d u r e s  h e l p  a s s u r e  t h a t  t h e  s c o p e  and c o n t e n t  o f  t h e  
t r a i n i n g  p i l o t s  r e c e i v e  is s u f f i c i e n t  t o  t h e i r  needs .  S i n c e  
e v e r y  h o u r  o f  t r a i n i n g  c o s t s  money, t h e s e  p r o c e d u r e s  a l s o  
h e l p  c o n t r o l  t r a i n i n g  by e l i m i n a t i n g  t r a i n i n g  c o n t e n t  t h a t  
i s  n o t  needed .  

The p r o c e d u r e s  t h a t  a r e  employed a r e  v a r i e d  and have  
been g i v e n  a v a r i e t y  o f  n a m e s - - I n s t r u c t i o n a l  Sys tems 
Development ,  Sys tems Approach t o  T r a i n i n g ,  S p e c i f i c  
B e h a v i o r a l  O b j e c t i v e s ,  t o  name a few. The t h i n g s  s u c h  
p r o c e d u r e s  h a v e  i n  common a r e  d e t a i l e d  and s y s t e m a t i c  
a n a l y s i s  o f  t h e  t a s k s  f o r  which t r a i n i n g  i s  t o  b e  p r o v i d e d ,  
and  e q u a l l y  d e t a i l e d  and s y s t e m a t i c  d e f i n i t i o n  o f  t h e  
knowledge and s k i l l s  n e c e s s a r y  t o  t h e  p e r f o r m a n c e  o f  t h o s e  
t a s k s .  Given t h e  o u t p u t  of  t h e s e  p r o c e d u r e s ,  i t  i s  p o s s i b l e  
t o  s e l e c t  t r a i n i n g  r e s o u r c e s ,  p r e p a r e  i n s t r u c t i o n a l  l e s s o n s ,  
t r a i n  i n s t r u c t o r s ,  and  p r o d u c e  p i l o t s  w i t h  t h e  s k i l l s  
required t o  p e r f o r m  t h e  j o b s  g i v e n  them. Wi thou t  such  
p r o c e d u r e s  t o  f o l l o w ,  t h e  r i s k s  o f  o m i t t i n g  c r i t i c a l  c o u r s e  
c o n t e n t  o r  o f  i n c l u d i n g  u n n e c e s s a r y  ma te r i a l  i n  t h e  t r a i n i n g  
programs is much g r e a t e r .  

J u s t  how good a r e  t h e s e  program d e f i n i t i o n  and 
deve lopmen t  p r o c e d u r e s ?  F r a n k l y ,  t h e y  a r e  v e r y  good,  b u t  
o n l y  i n  t h e  hands  of p e o p l e  who a r e  t r a i n e d  s p e c i f i c a l l y  t o  
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u s e  them. I n  s u c h  hands ,  t h e y  c a n  p roduce  good t r a i n i n g ,  
t r a i n i n g  t h a t  is l e a n  and e f f i c i e n t ,  w i t h  c o n t e n t  t h a t  is 
b o t h  n e c e s s a r y  and s u f f i c i e n t  t o  t h e  pe r fo rmance  
r e q u i r e m e n t s ,  I n  t h e  hands o f  p e o p l e  whose o n l y  e x p e r t i s e  
is i n  t h e  s u b j e c t  m a t t e r  t o  b e  t r a i n e d ,  however,  t h e s e  
p r o c e d u r e s  a r e  of  l i t t l e  h e l p .  

Uni ted  A i r l i n e s  is a n  example o f  a company t h a t  h a s  
done  a v e r y  good job of a s s e m b l i n g  a s t a f f  c a p a b l e  o f  
employing t h e s e  p r o c e d u r e s  f o r  t r a i n i n g  program development ,  
and t h e  t r a i n i n g  programs t h e y  have  produced o v e r  t h e  p a s t  
d e c a d e  a r e  g e n e r a l l y  r e c o g n i z e d  a s  e x c e l l e n t .  T h e i r  
programs a r e  l e a n - - t h e r e  is no f a t  o r  nice-to-know 
i n f o r m a t i o n  i n  them. I n  f a c t ,  t h e y  a r e  so l e a n  t h a t  
q u e s t i o n s  were r a i s e d  by a number o f  p i l o t s  c o n c e r n i n g  
whe the r  t o o  much had been c u t  o u t  o f  t h e  t r a i n i n g  i n  o r d e r  
t o  reduce t r a i n i n g  c o s t s ,  

S e v e r a l  y e a r s  ago ,  w e  unde r took  a s t u d y  f o r  Uni ted  t o  
see whether  enough i n f o r m a t i o n  had been i n c l u d e d  i n  t h e i r  
p i l o t  t r a i n i n g  programs.  W e  su rveyed  a b o u t  6 , 0 0 0  Uni ted  
p i l o t s  and conducted  d e t a i l e d  i n t e r v i e w s  w i t h  a b o u t  200  o f  
them.  Not a s i n g l e  i n s t a n c e  was found i n  which a Uni ted  
p i l o t  had been u n a b l e  t o  per form a d e q u a t e l y  d u e  t o  an 
o m i s s i o n  o f  t e c h n i c a l  i n f o r m a t i o n  d u r i n g  t r a i n i n g .  C l e a r l y ,  
U n i t e d ' s  program development  p r o c e d u r e s  were working w e l l  . 
Uni ted  is n o t  u n i q u e ,  however.  Many o t h e r  examples  c o u l d  be 
g i v e n  o f  t h e  success o f  fo rma l  program development  
p r o c e d u r e s  i n  p i l o t  and o t h e r  t r a i n i n g .  

T i m e  d o e s  n o t  p e r m i t  a comprehens ive  r ev iew o f  a l l  
a s p e c t s  o f  t r a i n i n g  t e c h n o l o g y ,  The  i n t e n t  i n  t h i s  pape r  is 
t o  i n c r e a s e  your  l e v e l  of awareness  t h a t  t he re  is a 
t e c h n o l o g y  t o  h e  a p p l i e d  i n  t r a i n i n g  p i l o t s ,  Tha t  
t e c h n o l o g y  i n v o l v e s  c a r e f u l  a t t e n t i o n  t o  t h e  d e f i n i t i o n  o f  
t h e  c o n t e n t  o f  t r a i n i n g  and t o  t h e  p r o c e s s e s  th rough  which 
i t  is  conduc ted .  T r a i n i n g  t e c h n o l o g y  i s  n o t  a t e c h n o l o g y  o f  
equ ipmen t ,  a l t h o u g h  there  a r e  d e v i c e s  and d e l i v e r y  
mechanisms t h a t  c a n  c o n t r i b u t e  t o  t h e  e f f i c i e n t  and 
c o n t r o l l e d  c o n d u c t  o f  t r a i n i n g  . When you c o n s i d e r  buying 
equipment ,  whether  i t  i s  a s i m u l a t o r ,  a computer ,  a 
v i d e o d i s c ,  o r  wha teve r ,  remember t h a t  equipment  d o e s  n o t  
s o l v e  t r a i n i n g  problems.  I n  f a c t ,  you s h o u l d  n o t  even 
c o n s i d e r  buying t r a i n i n g  equipment  u n t i l  you know how i t  
w i l l  be  u s e d ,  how much, by whom, and p r e c i s e l y  f o r  what 
pu rpose .  

I f  your  s i t u a t i o n  is  s u c h  t h a t  you e l e c t  t o  p u r c h a s e  
t r a i n i n g  f o r  y o u r s e l f  o r  your  p i l o t s ,  r a t h e r  t h a n  i n v e s t  i n  
d e v e l o p i n g  your  own, t h e  c o n s i d e r a t i o n s  d e s c r i b e d  i n  t h i s  
p a p e r  s h o u l d  be  a d d r e s s e d  t o  t h e  s u p p l i e r  o f  t h a t  t r a i n i n g .  
How d i d  he  e s t a b l i s h  t h e  t r a i n i n g  c o n t e n t ?  How is h i s  
t r a i n i n g  program a d m i n i s t e r e d  and c o n t r o l l e d  s o  t h a t  you may 
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b e  a s s u r e d  e a c h  p i l o t  r e c e i v e s  t h e  s t a n d a r d i z e d  t r a i n i n g  you 
a r e  p u r c h a s i n g ?  How d o e s  h e  measure t h e  knowledge and 
p e r f o r m a n c e  o f  t h e  p i l o t s  b e i n g  t r a i n e d  t o  a s s u r e  t h a t  t h e y  
h a v e  a c q u i r e d  t h e  s k i l l s  r e q u i r e d ?  

I f  h e  d o e s  n o t  have v e r y  good a n s w e r s  t o  e a c h  o f  t h e s e  
q u e s t i o n s ,  o r  is  u n w i l l i n g  t o  s h a r e  t h e  i n f o r m a t i o n  w i t h  
you ,  d o n ' t  t a k e  a c h a n c e .  Seek  a n o t h e r  s o u r c e ,  d e v e l o p  your  
own t r a i n i n g ,  o r  j o i n  f o r c e s  w i t h  o t h e r  o p e r a t o r s  t o  d e v e l o p  
t r a i n i n g  c a p a b i l i t i e s  t h a t  w i l l  meet your  m u t u a l  needs .  

FOOTNOTES 

1. A f i r s t - h a n d  a c c o u n t  o f  f l i g h t  t r a i n i n g  i n  t h e  French  
F o r e i g n  Legion ,  A v i a t i o n  S e c t i o n ,  i n  191-7, was p r o v i d e d  by 
C h a r l e s  J. B i d d l e  i n  l e t t e r s  w r i t t e n  t o  f a m i l y  and f r i e n d s  
d u r i n g  h i s  own p i l o t  t r a i n i n g .  These l e t t e r s  a r e  c o n t a i n e d  
i n  h i s  book F i g h t i n g  a i rman :  The way o f  t h e  e a g l e .  N e w  
York: Doubleday,  1968. 

-- I_ - 

2. T h e r e  were p r a c t i c a l  a d v a n t a g e s  o f  t h e  a i r p l a n e - l i k e  
a p p e a r a n c e  o f  t h e  Link t r a i n e r .  I n  a communica t ion  t o  t h e  
wr i te r ,  P r o f e s s o r  Ralph  E. Flexman commented: !'I remember 
i n  my e a r l y  'L ink  t r a i n i n g ' ,  a s i n g l e  i n s t r u c t o r  would watch 
up t o  f o u r  t r a i n e e s  s i m p l y  by  n o t i c i n g  what t h e y  were d o i n g  
v i a  t h e  mot ion  s y s t e m  -- l i k e  s t a l l i n g ,  s p i n n i n g ,  t u r n i n g ,  
rough  movements, e t c .  -- t h e  wings  and t a i l  g a v e  an  
i n t e r p r e t a b l e  p e r s p e c t i v e  f o r  h i m ,  and t h e  s t u d e n t  knew i t ,  
s o  he t r i e d  h a r d e r ,  knowing h e  c o u l d n ' t  c h e a t . "  

3 .  The c o s t s  c i t e d  i n  t h i s  p a p e r  d o  n o t  t a k e  i n f l a t i o n  i n t o  
a c c o u n t ,  s o  t h e  d e v i c e s  p i c t u r e d  i n  F i g u r e s  6 and 8 would 
p r o b a b l y  c o s t  s e v e r a l  times a s  much t o  b u i l d  t o d a y .  The 
c o s t s  a r e  c i t e d  o n l y  t o  i n d i c a t e  an  o r d e r  o f  m a g n i t u d e  o f  
c o s t  f o r  low r e a l i s m  s i m u l a t o r s  t h a t  c a n  be u s e d  t o  p r o v i d e  
e f f e c t i v e  t r a  i n  i n g  . 
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DISCUSS I O N  

DR. LAUBER: Thank you,  Pau l .  I t h i n k  t h a t  t h a t  was a 
v e r y  s t i m u l a t i n g  p r e s e n t a t i o n  t h a t  t i e d  t o g e t h e r  e f f e c t i v e l y  
b a s i c  c o n c e p t s  i n  l e a r n i n g  and l e a r n i n g  t h e o r y  and  p r a c t i c a l  
c o n s i d e r a t i o n s  when i t  comes t o  f l i g h t  crew t r a i n i n g .  

We'd l i k e  t o  spend some time now e n t e r t a i n i n g  q u e s t i o n s  
o r  d i s c u s s i o n  from t h e  a u d i e n c e .  Who would l i k e  t o  have  t h e  
f i r s t  c r a c k  a t  commenting on  P a u l ' s  p r e s e n t a t i o n  o r  
q u e s t i o n s ?  

MR. C O L L I E :  I ' m  D i c k  C o l l i e  w i t h  t h e  R e g i o n a l  A i r l i n e  
A s s o c i a t i o n .  

P a u l ,  you seemed t o  s k i p  c o m p l e t e l y  o v e r  t h e  mot ion  
a s p e c t  of s i m u l a t i o n .  I know w e  c o u l d  p r o b a b l y  t a l k  a b o u t  
t h i s  f o r  t h e  n e x t  y e a r ,  b u t  I would j u s t  l i k e  your  comments 
o n  t h a t .  

DR. CARO: Mot ion  is p r o b a b l y  t h e  most  misused  and 
l e a s t  u n d e r s t o o d  a s p e c t  o f  s i m u l a t i o n .  Most mot ion  
s i m u l a t o r s  p r o v i d e  w i t h  c o n s i d e r a b l e  f i d e l i t y  mot ion  t h a t  
r e s p o n d s  t o  c o n t r o l  i n p u t  b y  t h e  p i l o t .  I f  t h e  p i l o t  moves 
t h e  wheel ,  t h e  m o t i o n  s y s t e m  r e s p o n d s  a c c o r d i n g l y .  B u t  
l i t t l e  a t t e n t i o n  h a s  been  p a i d  t o  p r o v i d i n g  c u e s  t h a t  h e l p  
t h e  p i l o t  l e a r n  t o  f l y  o r  t o  respond t o  t h i n g s  t h a t  m i g h t  b e  
g o i n g  wrong w i t h  h i s  a i r c r a f t ,  s u c h  a s  t h e  d i s t u r b a n c e s  t h a t  
o c c u r  when a sys t em f a i l s .  I n  f a c t ,  w e  d o n ' t  even  have  good 
d a t a  on cues  t o  p r o v i d e  i n  mot ion  s y s t e m s  t h a t  w i l l  e n a b l e  
t h e  p i l o t  t o . d e t e c t  mo t ion  even  t h a t  c o u l d  warn him t h a t  
someth ing  h a s  gone  wrong. 

W e  s h o u l d  d i s t i n g u i s h  between maneuver m o t i o n  and 
d i s t u r b a n c e  mot ion .  Maneuver mot ion  is  assoc ia ted  w i t h  
maneuver ing  t h e  a i r c r a f t  and i n p u t s  from p i l o t - i n i t i a t e d  
c h a n g e s  i n  h e a d i n g ,  a l t i t u d e ,  o r  a t t i t u d e .  Maneuver mot ion  
is n o t  o f  v e r y  much v a l u e  i n  t r a i n i n g  because i t  c a n n o t  t e l l  
t h e  p i l o t  some th ing  h e  d o e s n ' t  a l r e a d y  know. T h u s ,  i t  
d o e s n ' t  have  much c u e  v a l u e .  D i s t u r b a n c e s  a r i s e  f rom 
t u r b u l e n c e  o r  from f a i l u r e  o f  some a i r c r a f t  component o r  
equipment .  D i s t u r b a n c e  m o t i o n ,  when i t  t e l l s  t h e  p i l o t ,  f o r  
example ,  t h a t  a n  e n g i n e  h a s  f a i l e d ,  c a n  have  c r i t i c a l  cue 
v a l u e  and t h e r e f o r e  c a n  b e  i m p o r t a n t  i n  t r a i n i n g .  

Motion is i m p o r t a n t  i n  s i m u l a t i o n .  However, t h e  
q u e s t i o n  is n o t  r e a l l y  whe the r  m o t i o n  is needed .  The 
q u e s t i o n  t h a t  s h o u l d  be  asked is ,  w h a t  mo t ion  is needed?  
S i m u l a t i o n  r e s e a r c h e r s  s h o u l d  a t t e n d  t o  t h a t  q u e s t i o n .  

DR. LAUBER: O t h e r  q u e s t i o n s ?  
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MR. SMITH: Ed S m i t h ,  A i r  Kentucky A i r l i n e s .  

I was wonder ing  how i m p o r t a n t  is i t  -- y o u ' v e  t a l k e d  o f  
v i s u a l  cues even  t o  t h e  p o i n t  o f  t h e  man p u t t i n g  t h e  70% on 
t h e  N1, t h i s  k i n d  o f  t h i n g .  How i m p o r t a n t  a r e  a u d i t o r y  
cues? Has t h a t  even  e n t e r e d  i n ?  D o  you have  any  k i n d  of  a 
sound sys t em t o  s i m u l a t e  w h a t ' s  g o i n g  on? Is t h a t  
i m p o r t a n t ,  h a v e  you found t h a t  o u t ?  

DR. CARO: Q u e s t i o n s  a b o u t  sound s i m u l a t i o n  a r e  s i m i l a r  
t o  q u e s t i o n s  a b o u t  m o t i o n  s i m u l a t i o n ,  The q u e s t i o n  is  n o t  
whether  sound i s  needed .  The  a p p r o p r i a t e  q u e s t i o n  s h o u l d  b e  
what  s o u n d s  a r e  needed .  What a r e  t h e  sounds  t h a t  g i v e  t h e  
i n f o r m a t i o n ,  t h e  cues, t o  t h e  p i l o t  t h a t  h e  n e e d s  t o  do  
someth ing ,  t o  s t o p  d o i n g  someth ing ,  o r  t o  d o  someth ing  
d i f f e r e n t l y ?  I f  t h e r e  a r e  e n g i n e  sounds  t h a t  a l e r t  him t o  a 
p a r t i c u l a r  c o n d i t i o n  t h a t  he  h a s  t o  l e a r n  t o  d i s c r i m i n a t e ,  
t h e n  a t r a i n i n g  d e v i c e  t h a t  r e p r o d u c e s  t h o s e  sounds  i s  a 
good p l a c e  f o r  him t o  l e a r n  t h o s e  d i s c r i m i n a t i o n s .  

MR, CROWE: Guy Crowe, Mid P a c i f i c  A i r .  

P a u l ,  you r e f e r e n c e d  U n i t e d ' s  c o n c e p t  o f  t r a i n i n g ,  I 
t h i n k  Pan Am d o e s  t h e  same t y p e  t h i n g .  A s  opposed  t o  o u r  
h i s t o r i c a l  method o f  t e a c h i n g  i n t r o d u c t o r y  p i l o t s  i n  t h e  
a i r c r a f t ,  w e  t e a c h  b a s i c  s y s t e m s  a n d  what g o e s  on  unde r  t h e  
s u r f a c e s  down i n  t h e  b i l g e s ,  e tc . ,  t o  some d e g r e e .  I t  
a p p e a r s  t h a t  Un i t ed  and Pan Am and some o t h e r s  have  
e l i m i n a t e d  t h i s  and r e f e r e n c e  p i l o t s '  t r a i n i n g ,  t h e i r  n e e d s  
t o  f u l f i l l  t h e i r  m i s s i o n ,  a s  s t r i c t l y  t o  what  t a k e s  p l a c e  i n  
t h e i r  c o c k p i t  env i ronmen t .  

I b e l i e v e  you s t a t e d  i n  your  s u r v e y  t h i s  was a v e r y  
a c c e p t a b l e  t r a i n i n g .  So you i n d i c a t e  t h e r e  is r e l a t i v e l y  
l i t t l e  need i f  p r o p e r  a t t e n t i o n  is p a i d  t o  c o c k p i t  d u t i e s  t o  
n o t  t e a c h  sys t ems?  

DR. CARO: T h a t ' s  n o t  q u i t e  what  I meant  t o  s a y .  T h e  
d e t a i l e d  a n a l y s i s  e f f o r t  t h a t  i s  a n e c e s s a r y  p a r t  o f  
b u i l d i n g  a t r a i n i n g  program s h o u l d  i d e n t i f y  t h e  s y s t e m s  
i n f o r m a t i o n  t h a t  i s  n e c e s s a r y  t o  e f f e c t i v e  p i l o t  pe r fo rmance  
i n  t h e  a i r c r a f t .  When t h e  a n a l y s i s  i s  c o m p e t e n t l y  
pe r fo rmed ,  a s  was t h e  case a t  U n i t e d ,  f o r  example ,  i t  
u s u a l l y  is  found t h a t  much l e s s  s y s t e m s  i n f o r m a t i o n  is 
r e q u i r e d  t h a n  most  p i l o t s  t r a d i t i o n a l l y  have  assumed.  
L e a r n i n g  t o  pe r fo rm c o r r e c t l y  i n  t h e  a i r c r a f t  i n v o l v e s  
l e a r n i n g  s p e c i f i c  d i s c r i m i n a t i o n s  and r e s p o n s e s ,  b u t  some 
s y s t e m  i n f o r m a t i o n  is  a l s o  n e c e s s a r y .  

When a c a r e f u l l y  and a p p r o p r i a t e l y  s t r u c t u r e d  a n a l y s i s  
is performed+ by t r a i n e d  e d u c a t i o n a l  t e c h n o l o g i s t s  and e x p e r t  
p i l o t s  working a s  a team, w e  u s u a l l y  f i n d  t h a t  much o f  t h e  
i n f o r m a t i o n  p r e s e n t e d  i n  p i l o t  t r a i n i n g  is n o t  n e c e s s a r y .  
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Some o f  t h a t  i n f o r m a t i o n ,  i t  t u r n s  o u t ,  i s  n o t  even  r e l e v a n t  
t o  t h e  t h i n g s  t h a t  p i l o t s  d o  on t h e  l i n e .  The q u e s t i o n  you 
r a i s e d ,  Guy, is e x a c t l y  t h e  q u e s t i o n  t h a t  g o t  u s  i n t o  t h e  
s t u d y  f o r  Un i t ed  A i r l i n e s ,  Had too much i n f o r m a t i o n  a b o u t  
t h e  a i r c r a f t  s y s t e m s  been  e l i m i n a t e d ?  Based on t h e  f eedback  
w e  g o t  from t h e  i n t e r v i e w s  w i t h  p i l o t s ,  n e c e s s a r y  
i n f o r m a t i o n  had n o t  b e e n  l e f t  o u t .  Al though some o f  t h e  
p i l o t s  w e  i n t e r v i e w e d  wanted more s y s t e m s  i n f o r m a t i o n  i n  
t r a i n i n g ,  t h e y  c o u l d  n o t  p o i n t  t o  an i n s t a n c e  i n  which l a c k  
o f  i n f o r m a t i o n  had i n t e r f e r e d  w i t h  t h e i r  p e r f o r m a n c e  on t h e  
l i n e .  

DR. LAUBER: Yes. Ed F e l l .  

Mr. F e l l :  P a u l ,  my q u e s t i o n  would b e ,  w i t h  r e g a r d  t o  
t h e  p a s t  few y e a r s  t h e  Agency h a s  encouraged  t h e  c o n c e p t  o f  
l i n e - o r i e n t e d  f l i g h t  t r a i n i n g  and indeed  i n  t h e  advanced 
s i m u l a t i o n  r e g u l a t i o n  h a s  r e q u i r e d  t h a t  c o n c e p t  t o  b e  
i n t r o d u c e d  i n t o  t h e  t r a i n i n g  env i ronmen t .  Your v i e w s  on  
l i n e - o r i e n t e d  f l i g h t  t r a i n i n g ,  number o n e ,  had m e  i n t e r e s t e d  
i n  knowing your  v i e w s  w i t h  r e g a r d  t o  c o c k p i t  s p e c i f i c  
s i m u l a t o r s  t o  b e  a p a r t  o f  t h a t  t r a i n i n g ;  i n  o t h e r  words,  
advanced  s i m u l a t o r s  w i t h  r e g a r d  t o  l i n e - o r i e n t e d  f l i g h t  
t r a i n i n g  . 

DR. CARO: The l i n e - o r i e n t e d  f l i g h t  t r a i n i n g  I ' v e  s e e n  
I t h o u g h t  was v e r y  good.  I d o n ' t  want t o  e n d o r s e  a l l  LOFT, 
b e c a u s e  i t  c a n  b e  d o n e  well o r  b a d l y .  B u t  t o  c o n d u c t  
t r a i n i n g  i n  an  o p e r a t i o n a l  c o n t e x t  is a sound approach .  I t  
i s  an  approach  t h a t  t h e  m i l i t a r y  h a s  found q u i t e  u s e f u l  i n  a 
v a r i e t y  o f  t r a i n i n g  s i t u a t i o n s ,  n o t  j u s t  i n  a v i a t i o n .  But 
t h e  c o n t e n t  o f  t h a t  t r a i n i n g ,  whe the r  o r  n o t  i t  i s  c o n d u c t e d  
i n  a f u n c t i o n a l  o r  l i n e  o r i e n t e d  manner,  n e e d s  t o  b e  d e f i n e d  
t h r o u g h  a v e r y  c a r e f u l  and s y s t e m a t i c  a n a l y s i s  p r o c e s s .  

I n  terms o f  w h e t h e r  LOFT s h o u l d  be conduc ted  i n  a n  
a i r c r a f t  s p e c i f i c  c o c k p i t ,  I g u e s s  t h a t  d e p e n d s  on  t h e  
c o n t e n t  o f  t h e  i n s t r u c t i o n  o r  t h e  LOFT o b j e c t i v e s .  LOFT 
t r a i n i n g  can  b e  c o n d u c t e d  i n  a g e n e r i c  t r a i n e r  o r  even  i n  
someone e l s e t s  a i r c r a f t  c o c k p i t .  The  t r a i n e r  used d o e s n ' t  
h a v e  t o  b e  p r e c i s e l y  c o n f i g u r e d  a s  your  a i r c r a f t  u n l e s s  you 
a r e  t r y i n g  t o  t e a c h  r e s p o n s e s  unique  t o  your  a i r c r a f t .  I 
d o n ' t  t h i n k  t h e r e  is an  a b s o l u t e  answer  t o  t h e  q u e s t i o n .  

MR, F I S C H E R :  D r .  Ca ro ,  I ' m  Bob F i s c h e r  from S u m m i t  
A i r l i n e s .  Your p o i n t  t h a t  t r a i n i n g  d e v i c e s ,  s i m u l a t o r s  o r  
w h a t e v e r ,  t h a t  how t h e y  a r e  used i s  p r o b a b l y  more i m p o r t a n t  
t h a n  t h e  ha rdware  i t s e l f ,  i s  w e l l  t a k e n .  

The e f f e c t i v e n e s s  o f  t h e  t r a i n i n g ,  and  t h e  end r e s u l t  
o f  i t  must  b e  a c o m p o s i t e  m i x  o f  t h e  e x p e r i e n c e  o f  t h e  
i n d i v i d u a l  g o i n g  i n t o  t h e  t r a i n i n g ,  i .e. t h e  l e v e l  of  t h e  
h a r d w a r e  a v a i l a b l e  t o  him and t h e  c o m p l e x i t y  o f  t h e  
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equ ipmen t  he is b e i n g  t r a i n e d  on .  How d o  you g o  a b o u t  
a c t u a l l y  measu r ing  t h e  e f f e c t i v e n e s s  o f  t h e  t r a i n i n g ,  s i n c e  
i t  is a v a r i a b l e ?  Maybe c o n d u c t i n g  r e c u r r e n t  t r a i n i n g  i n  
o n e  case,  i n i t i a l  t r a i n i n g  i n  a n o t h e r  case? 

D o  you have  -- a r e  you s a t i s f i e d  w i t h  t h e  k i n d  o f  
c r i t e r i a  t h a t  you c a n  u s e  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  
t h a t  t r a i n i n g  i n  a d d i t i o n  t o  t h e  p i l o t  r e s p o n s e s ,  o r  is 
t he re  some o t h e r  way w e  a r e  n o t  aware  o f ?  T h e r e  is a 
q u e s t i o n  i n  t he re  somewhere. 

DR. CARO: T h e r e  is a whole d i s c u s s i o n  i n  t h e r e .  If 
you a r e  g o i n g  t o  d o  a c o m p e t e n t  j o b  o f  e v a l u a t i n g  
pe r fo rmance  i n  any  f i e l d  o f  e n d e a v o r ,  you 've  g o t  t o  know 
what  i t  is you a r e  e v a l u a t i n g .  You've g o t  t o  have  a c l e a r  
d e s c r i p t i o n  o f  t h a t  pe r fo rmance .  P i l o t  t r a i n i n g  on t h e  l i n e  
is  d i f f i c u l t  t o  e v a l u a t e  b e c a u s e  i t  i n v o l v e s  s u c h  a w i d e  
r a n g e  o f  s k i l l s  and r e s p o n s e s  t o  s u c h  a w i d e  r a n g e  o f  cue 
s i t u a t i o n s .  

P i l o t s  must  b e  e v a l u a t e d  a g a i n s t  v e r y  s p e c i f i c  j o b  
r e l a t ed  c r i t e r i a  t h a t  have  been  d e r i v e d  t h r o u g h  s y s t e m a t i c  
a n a l y s i s  and d e f i n i t i o n  o f  t h e  t r a i n i n g  r e q u i r e m e n t s .  I n  
f a c t ,  t h e  v e r y  same a n a l y s i s  proven  t o  be n e c e s s a r y  t o  
deve lopmen t  o f  a t r a i n i n g  program w i l l  y i e l d  p r e c i s e  
c r i t e r i a  a g a i n s t  which t o  e v a l u a t e  p i l o t  pe r fo rmance .  The 
pe r fo rmance  t o  b e  e v a l u a t e d ,  o b v i o u s l y ,  is t h e  p e r f o r m a n c e  
t o  b e  e v a l u a t e d .  When a p i l o t ' s  pe r fo rmance  is e v a l u a t e d  on 
t h e  l i n e ,  i t  i s  r e a l l y  t h e  e f f e c t i v e n e s s  o f  h i s  t r a i n i n g  
t h a t  is  b e i n g  e v a l u a t e d .  P i l o t s  d o n ' t  f a i l ,  b u t  somet imes  
t h e i r  t r a i n i n g  does .  

DR. LAUBER: I ' m  g o i n g  t o  c u t  i n  a t  t h i s  p o i n t .  Thank 
you a g a i n ,  Pau l .  

I d o n ' t  mean t o  c u t  o f f  d i s c u s s i o n ,  however w e  d o  have  
t o  s t i c k  t o  some s o r t  o f  s c h e d u l e  h e r e .  brhat I would 
e n c o u r a g e  you t o  d o  -- I have  a c o u p l e  o f  q u e s t i o n s  myse l f  
t h a t  I want  t o  a d d r e s s  t o  P a u l ,  and I know t h e r e  a r e  o t h e r s  
o f  you who a l s o  have  t h e  same -- p l e a s e  m a k e  a n o t e  o f  them.  
T h i s  a f t e r n o o n  o r  tomorrow, depend ing  on how t h e  s c h e d u l e  is 
r u n n i n g ,  I would l i k e  t o  have  an o p p o r t u n i t y  t o  come back t o  
t h e s e  t h i n g s ,  b e c a u s e  I t h i n k  t h e y  a r e  i m p o r t a n t  i s s u e s .  
And a t  t h e  v e r y  l e a s t  w e  c a n  a l w a y s  f e e d  t h e  q u e s t i o n s  t o  
t h e  working g r o u p  d e a l i n g  w i t h  t h e  t o p i c  t h a t  P a u l  was 
c o n c e r n e d  w i t h .  Please n o t e  t h e s e  t h i n g s  and w e  w i l l  
a t t e m p t  t o  g e t  back  t o  them, b u t  w e  d o  have  t o  a t t e m p t  t o  
m a i n t a i n  some semblance  o f  s c h e d u l e .  

( A  recess was t a k e n . )  

DR. LAUBER:  W e ' l l  g o  ahead  and g e t  s t a r t e d .  The n e x t  
p r e s e n t a t i o n  f o l l o w s  v e r y  n i c e l y  t h e  t a l k  t h a t  you j u s t  
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h e a r d  by Pau l  Caro .  One o f  t h e  a r eas  t h a t  s p e c i f i c a l l y  
i n t e r e s t e d  m e  when I s t a r t e d  working w i t h  t h e  Commuter and 
R e g i o n a l  O p e r a t o r s ,  was t h e  v a s t  d i f f e r e n c e  i n  r e s o u r c e s  
t h a t  a r e  a v a i l a b l e  t o  t h e  t y p i c a l  commuter and r e g i o n a l  
o p e r a t o r  a s  opposed  t o  t h e  Un i t ed  A i r l i n e s  of t h e  w o r l d ,  

I n  f a c t ,  o n e  o f  t h e  q u e s t i o n s  t h a t  I w a n t  t o  address  t o  
P a u l  Car0 a t  some time h a s  t o  d o  w i t h  t h e  whole I S D  a p p r o a c h  
t o  f l i g h t  crew t r a i n i n g  and t r a i n i n g  program development  and 
how t h a t  c a n  be accompl i shed  by o p e r a t o r s  whose r e s o u r c e s  
manpower-wise and o t h e r w i s e  a r e  s e v e r e l y  l i m i t e d .  I t h i n k  
t h a t  o n e  o f  t h e  v e r y  u s e f u l  t h i n g s  w e  c a n  accompl i sh  a t  t h i s  
workshop is t o  come up w i t h  some p r a c t i c a l  recommendat ions 
a s  t o  how t h o s e  k i n d  of  t h i n g s  c a n a b e  accompl i shed .  

One o f  t h e  i s s u e s  c l e a r l y  i s  t h e  q u e s t i o n  of  low c o s t  
t r a i n i n g  a i d s  and d e v i c e s .  Pau l  s p e n t  some t i m e  t a l k i n g  
a b o u t  some of t h o s e  and how t h o s e  a r e  t i e d  t o  b a s i c  l e a r n i n g  
o f  t h e o r e t i c a l  c o n c e p t s .  

/ 

A1 Lee is a b o u t  t o  make a p r e s e n t a t i o n  t h a t  c o n t i n u e s  
t h a t  d i s c u s s i o n  and e x p l o r e s  some s p e c i f i c  s y s t e m s  t h a t  have  
been  d e v e l o p e d  and a l s o  l o o k s  a t  t h e  q u e s t i o n  o f  t e c h n o l o g y  
and t h e  impact  o f  t e c h n o l o g y  and  t h e  i m p l i c a t i o n s  o f  t h e  
i n c o r p o r a t i o n  o f  new t e c h n o l o g y  f o r  t r a i n i n g  i n  t h e  f u t u r e .  

A 1  is a research s c i e n t i s t  here  a t  t h e  Ames R e s e a r c h  
C e n t e r .  H e  h a s  b e e n  h e r e  s i n c e  J a n u a r y  o f  t h i s  y e a r .  H e  is 
a r e l a t i v e  newcomer t o  o u r  g r o u p .  P r i o r  t o  t h a t ,  h e  was a t  
t h e  U n i v e r s i t y  o f  Dayton R e s e a r c h  I n s t i t u t e  where  he  d i d  A i r  
F o r c e  s p o n s o r e d  w o r k  o n  a i r  crew p e r f o r m a n c e  and t r a i n i n g ,  
human i n f o r m a t i o n  p r o c e s s i n g  and s i m i l a r  k i n d s  o f  t h i n g s .  

A 1  h a s  a PhD i n  e x p e r i m e n t a l  p s y c h o l o g y  from t h e  
U n i v e r s i t y  o f  C a l i f o r n i a .  H e  l ists h i s  a r e a s  o f  s p e c i a l  
i n t e r e s t :  a r t i f i c i a l  i n t e l l i g e n c e ,  human o p e r a t o r  mode l s ,  
human i n f o r m a t i o n  p r o c e s s i n g ,  p a t t e r n  r e c o g n i t i o n  and man- 
machine  i n t e g r a t i o n .  A1 is a member of  The Human F a c t o r  
S o c i e t y  . 
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LOW-C OS T T R A I N  I N G  TECHNO LOGY 

A l f r e d  T. Lee 

NASA A m e s  Research  C e n t e r  

You hea rd  e a r l i e r  from P a u l  a p s y c h o l o g i s t ' s  v i e w p o i n t  
o f  t r a i n i n g  t e c h n o l o g y ,  I ' m  a p s y c h o l o g i s t ,  t o o ,  b u t  I have  
t h i s  ha rdware - so f tware  b e n t  t o  m e ,  s o  I ' m  go ing  t o  t a l k  
a b o u t ,  I t h i n k ,  much more p r a c t i c a l  i s sues  i n  t r a i n i n g  
t e c h n o l o g y  and j u s t  t r y  t o  c o n c e n t r a t e  on a v e r y  few p o i n t s ,  

You ' re  g o i n g  t o  h e a r  a g r e a t  d e a l  i n  t h i s  workshop 
a b o u t  t e c h n o l o g y  and a i r  crew t r a i n i n g ,  I ' d  l i k e  t o  u s e  
t h i s  o p p o r t u n i t y  t o  p o i n t  o u t  some impo'r tant  d i f f e r e n c e s  
between t r a i n i n g  t e c h n o l o g y  on  t h e  one  hand and t h e  
t e c h n o l o g y  o f  f l i g h t  s i m u l a t i o n  on t h e  o t h e r .  I w i l l  a l s o  
d e s c r i b e  two r e l a t i v e l y  i n e x p e n s i v e  t r a i n i n g  s y s t e m s  i n  
o r d e r  t o  d e m o n s t r a t e  how low-cost  t e c h n o l o g y  when p r o p e r l y  
a p p l i e d  can  meet t r a i n i n g  needs .  F i n a l l y ,  I would l i k e  t o  
d i s c u s s  t h e  p o t e n t i a l  impact  o f  new c o c k p i t  t e c h n o l o g y  o n  
t r a i n i n g  and,  I t h i n k ,  some i n n o v a t i v e  a p p r o a c h e s  t h a t  a r e  
b e i n g  t r i e d  t o  s o l v e  t h o s e  problems,  

I n  s e l e c t i n g  s y s t e m s  o r  d e v i c e s  t o  t r a i n  a i r  crews, i t  
is e s s e n t i a l  t o  u n d e r s t a n d  a t  t h e  o u t s e t  t h e  d i f f e r e n c e s  
t h a t  e x i s t  between t r a i n i n g  t e c h n o l o g y  and f l i g h t  s i m u l a t i o n  
t e c h n o l o g y .  

The f i r s t  d i s t i n c t i o n  I ' d  l i k e  t o  make h a s  t o  d o  w i t h  
t h e  g o a l s  o f  t h e s e  two t e c h n o l o g i e s ,  The  g o a l  of  f l i g h t  
s i m u l a t i o n  t e c h n o l o g y  i s  t o  d e s i g n  and b u i l d  a ground b a s e  
sys t em t h a t  d u p l i c a t e s  a s  c l o s e l y  a s  p o s s i b l e  a l l  of  t h e  
c h a r a c t e r i s t i c s  o f  a p a r t i c u l a r  a i r c r a f t .  T h e s e  i n c l u d e  
c o c k p i t  i n s t r u m e n t a t i o n ,  s w i t c h e s  and c o n t r o l s ,  a i r c r a f t  
h a n d l i n g  p r o p e r t i e s ,  and t h e  c r e a t i o n  o f  ou t -of - the-cockpi  t 
v i s u a l  scenes and mot ion  i l l u s i o n s ,  

The g o a l  of t r a i n i n g  t e c h n o l o g y ,  i n  c o n t r a s t ,  i s  t o  
p r o v i d e  a t o o l  by which c e r t a i n  s p e c i f i e d  s k i l l s  c a n  be 
deve loped  and m a i n t a i n e d .  P h y s i c a l  r e a l i s m  o r  f i d e l i t y  w i t h  
t h e  a i r c r a f t  is o n l y  p rov ided  t o  t h e  e x t e n t  n e c e s s a r y  t o  
meet a p a r t i c u l a r  t r a i n i n g  o b j e c t i v e .  To p r o v i d e  
c h a r a c t e r i s t i c s  o f  t h e  a i r c r a f t  which d o  n o t  s u p p o r t  t h a t  
t r a i n i n g  o b j e c t i v e  is t o  i n c r e a s e  t h e  c o s t  o f  t h e  sys t em f o r  
c o s m e t i c  r a t h e r  t h a n  t r a i n i n g  p u r p o s e s ,  

The second major  d i f f e r e n c e ,  which o b v i o u s l y  f o l l o w s  
from t h e  f i r s t ,  between s i m u l a t i o n  and t r a i n i n g  t e c h n o l o g i e s  
i s  based upon t h e  p e r c e i v e d  r e l a t i o n s h i p  between t h e  d e v i c e  
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and t h e  a i r c r a f t .  It  w a s n ' t  a lways  t h e  c a s e ,  b u t  i t  h a s  
come t o  b e  i n  r e c e n t  y e a r s  t h a t  f l i g h t  s i m u l a t o r s  a r e  viewed 
a s  s u b s t i t u t e s  f o r  t h e  r e a l  a i r c r a f t .  I t  is n o t  s u r p r i s i n g ,  
t h e r e f o r e ,  t o  f i n d  t h a t  p i l o t  a c c e p t a n c e  h a s  come t o  p l a y  a 
k e y  r o l e  i n  t h e  e v a l u a t i o n  o f  t h e s e  sys t ems .  

A t r a i n i n g  d e v i c e ,  on  t h e  o t h e r  hand ,  is  viewed a s  a 
s u p p l e m e n t  t o ,  and n o t  a s u b s t i t u t e  f o r ,  t r a i n i n g  and 
e x p e r i e n c e  i n  o p e r a t i n g  t h e  a i r c r a f t .  I t  is o n l y  used  t o  
d e v e l o p  and m a i n t a i n  c e r t a i n  s k i l l s  which a r e  more 
e f f e c t i v e l y  o r  more s a f e l y  t a u g h t  o n  t h e  g round .  As w i t h  
a n y  t o o l ,  a t r a i n i n g  d e v i c e  is  e v a l u a t e d  on t h e  b a s i s  o f  how 
well  i t  a c c o m p l i s h e s  t h e  p u r p o s e  f o r  which i t  was d e s i g n e d .  
I f  i t  is e f f e c t i v e  i n  m e e t i n g  t h e  t r a i n i n g  o b j e c t i v e ,  i t  is 
a n  e f f e c t i v e  d e v i c e .  

F i n a l l y ,  t r a i n i n g  t e c h n o l o g y  i s  c o n c e r n e d  w i t h  
improv ing  and a i d i n g  t h e  p r o c e s s  by  which a i r  crew s k i l l s  
a r e  l e a r n e d .  I n s t r u c t i o n a l  a i d s  and t e c h n i q u e s  a r e  a p a r t  
o f  t h e  t r a i n i n g  r e q u i r e m e n t s  from t h e  o u t s e t .  With f l i g h t  
s i m u l a t o r s ,  t h e  a p p l i c a t i o n  o f  i n s t r u c t i o n a l  t e c h n o l o g y  is  
o f t e n ,  a t  b e s t ,  a n  a f t e r t h o u g h t  i n  t h e  d e s i g n  p r o c e s s .  

I ' v e  p o i n t e d  o u t  what  I f e e l  a r e  d i f f e r e n c e s  between 
t r a i n i n g  and f l i g h t  s i m u l a t i o n  t e c h n o l o g y  b e c a u s e  I t h i n k  
t h e y  a r e  t o o  o f t e n  t h o u g h t  o f  a s  o n e  and t h e  same. I d o n ' t  
b e l i e v e  t h e y  a re .  S i n c e  t h e  b e s t  way o f  e x p l a n a t i o n  is b y  
way o f  example ,  I ' l l  p r o v i d e  two examples  o f  t r a i n i n g  
t e c h n o l o g y  which emphas ize  t h e  two key e l e m e n t s  i n  t r a i n i n g  
d e v i c e  d e s i g n .  F i r s t ,  p r o v i d e  t h e  p h y s i c a l  realism 
n e c e s s a r y  t o  meet t h e  t r a i n i n g  o b j e c t i v e  a n d ,  s e c o n d ,  
p r o v i d e  t h e  i n s t r u c t i o n a l  t e c h n o l o g y  t o  f a c i l i t a t e  t h e  
t r a i n i n g  p r o c e s s  . 

The f i r s t  example  o f  t r a i n i n g  t e c h n o l o g y  I ' m  g o i n g  t o  
show you was d e v e l o p e d  by  t h e  Defense  Depar tment  t o  p r o v i d e  
a l t e r n a t i v e s  t o  e x p e n s i v e  new f l i g h t  s i m u l a t o r s .  With 
a n n u a l  s i m u l a t o r  c o s t s  a p p r o a c h i n g  some 300 m i l l i o n  d o l l a r s ,  
t h e  need f o r  e f f e c t i v e  a l t e r n a t i v e s  is  c l ea r .  One s u c h  
a l - t e r n a t i v e  is t h e  Navy ' s  low-cos t  t r a i n i n g  sys tem.  

The Navy's  g o a l  was t o  d e v e l o p  p r o c e d u r e s  and p a r t  t a s k  
t r a i n e r s  which were c o m p a r a t i v e l y  i n e x p e n s i v e  t o  buy and 
m a i n t a i n  b u t  would b e  j u s t  a s  e f f e c t i v e  i n  t r a i n i n g  b o t h  
p r o c e d u r a l  and s e l e c t e d  f l i g h t  t a s k s .  C o s t  s a v i n g s  of 
a p p r o x i m a t e l y  75 p e r c e n t  were a c h i e v e d  by p r o v i d i n g  r e a l i s m  
o n l y  t o  t h e  e x t e n t  a c t u a l l y  needed .  

Fo r  example -- and t h e r e  is a whole l i s t  o f  t h e s e ,  t h i s  
i s  o n l y  a p a r t i a l  g r o u p i n g  o f  them -- c o c k p i t  c o n f i g u r a t i o n  
is a p p r o x i m a t e  r a t h e r  t h a n  e x a c t .  C h a i r s  a r e  used  r a t h e r  
t h a n  a i r c r a f t  s e a t s ,  P h o t o g r a p h s  were u s e d  i n  l i e u  o f  
a c t u a l  p a n e l s .  Only t h e  most  e s s e n t i a l  i n s t r u m e n t s  a r e  
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dynamic . I n s t r u m e n t  n e e d l e  movements a r e  d i scre te  r a t h e r  
t h a n  c o n t i n u o u s .  And r e d u n d a n c i e s  a r e  e l i m i n a t e d  s u c h  a s  
p r o v i d i n g  f o r  a s i n g l e  e n g i n e  m a l f u n c t i o n  v e r s u s  a l l .  
F l i g h t  dynamics  a r e  l i m i t e d  t o  6 0  d e g r e e s  o f  bank and 45 
d e g r e e s  o f  p i t c h .  They a l s o  i n c l u d e d  a s i m p l i f i e d  v i s u a l  
s y s t e m  t o  p e r m i t  t a k e o f f ,  a p p r o a c h  and l a n d i n g  t r a i n i n g .  

The f o l l o w i n g  s l i d e s  show some o f  t h e  c h a r a c t e r i s t i c s  
o f  t h e s e  t r a i n e r s .  And you c a n  see w e  a r e  down t o  a b a r e  
bone  s y s t e m  here. T h i s  i s  t h e  Navy S H 3 H  h e l i c o p t e r .  The 
CRT and keyboard  is  t h e  i n s t r u c t o r  s t a t i o n .  I t  swings  
f o r w a r d  and backward t o  a l l o w  f o r  s t u d e n t  self-programmed 
i n s t r u c t i o n .  I t  is p o s s i b l e  t o  u s e  t h i s  sys t em w i t h o u t  a n y  
i n s t r u c t o r  a t  a l l .  

The second  s l i d e  is j u s t  a n  i n t e r n a l  s h o t  o f  a t w i n  j e t  
t r a i n e r .  I t  shows a f a i r l y  good q u a l i t y  r e p r o d u c t i o n  o f  t h e  
i n s t r u m e n t  s y s t e m s .  A f i e l d  t e s t  was c o n d u c t e d  t o  compare 
t h e  e f f e c t i v e n e s s  o f  t h e s e  low-cos t  t r a i n e r s  w i t h  
c o n v e n t i o n a l l y  d e s i g n e d  s y s t e m s .  

Approx ima te ly  50 o p e r a t i n g  p r o c e d u r e s  and more t h a n  a 
dozen  normal  and emergency f l i g h t  t a s k s  were e v a l u a t e d  i n  
t h e  t r a i n e r s  and i n  t h e  a i r c r a f t .  The r e s u l t s  c a n  b e  
summarized i n  t h e  words o f  t h e  i n v e s t i g a t o r s  who c o n d u c t e d  
t h i s  s t u d y .  The low-cost  t r a i n e r s  a l l o w e d  t r a i n i n g  o f  t h e  
same c o n t e n t  t o  t h e  same l e v e l  o f  p r o f i c i e n c y  and w i t h  e q u a l  
e f f i c i e n c y  a s  t h e  more e x p e n s i v e  c o n v e n t i o n a l l y  d e s i g n e d  
c o u n t e r  p a r  t d ev ice .  Commercial a p p l i c a t i o n s  o f  t h i s  
a p p r o a c h  have  been  a p p l i e d  t o  v a r i o u s  a i r c r a f t  s u c h  a s  t h e  
DC8, t h e  727 ,  t h e  737. C l e a r l y ,  d e s p i t e  t h e  lower  p h y s i c a l  
realism of  t h e s e  d e v i c e s ,  t r a i n i n g  o f  t h e  n e c e s s a r y  a i r  crew 
s k i l l s  c a n  b e  e f f e c t i v e l y  c o n d u c t e d .  

The Navy ' s  low-cos t  t r a i n i n g  sys t em is  j u s t  o n e  example 
o f  what c a n  b e  accompl i shed  when p h y s i c a l  realism is  
p r o v i d e d  o n l y  t o  t h e  e x t e n t  a c t u a l l y  needed .  

T h e  second example  I would l i k e  t o  p r o v i d e  o f  t r a i n i n g  
t e c h n o l o g y  i l l u s t r a t e s  t h e  i m p o r t a n c e  o f  c o n s i d e r i n g  
i n s t r u c t i o n a l  a i d s  and d e v i c e s  t h a t  a r e  b e i n g  d e v e l o p e d .  
The s h e e r  c o m p l e x i t y  o f  modern a i r c r a f t  s y s t e m s  and 
p r o c e d u r e s  demands a more s o p h i s t i c a t e d  a p p r o a c h  t o  t h e  
i n s t r u c t i o n a l  components  o f  t r a i n i n g  s y s t e m s .  

T h i s  i s  t h e  i n t e r a c t i v e  c o c k p i t  t r a i n i n g  d e v i c e  which 
h a s  been  d e v e l o p e d  by F l i g h t  T r a i n i n g  D e v i c e s  I n c o r p o r a t e d ,  
and i t  i l l u s t r a t e s  t h e  wide v a r i e t y  o f  i n s t r u c t i o n a l  
t e c h n o l o g y  a v a i l a b l e  and how t h a t  t e c h n o l o g y  c a n  b e  
e f f e c t i v e l y  i n t e q r a t e d  i n t o  a t r a i n i n g  d e v i c e .  
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Figure 1.- Low-cost cockpit procedures trainer for the Navy SH-3H helicopter. 

Figure 2.- Low-cost part-task trainer for the Navy EA-3B aircraft. 
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The sys t em is  d e s i g n e d  a s  a t o t a l  l e a r n i n g  e n v i r o n m e n t  
f o r  s y s t e m s  knowledge and b a s i c  p r o c e d u r a l  s k i l l  t r a i n i n g .  
I t  h a s  t h e  c a p a c i t y  f o r  i n i t i a l  g round s c h o o l ,  normal  and 
abnormal  p r o c e d u r e s  t r a i n i n g  and  t r a i n i n g  i n  LOFT-oriented 
crew member d u t i e s  and r e s p o n s i b i l i t i e s ,  

( F i g u r e  3 here! 

As shown i n  t h i s  s l i d e ,  t h e  bas i c  s y s t e m  is composed 
o f  a r e p l i c a  o f  t h e  a i r c r a f t  c o c k p i t .  The i n s t r u m e n t  p a n e l s  
h a v e  been  r e p l a c e d  w i t h  p h o t o g r a p h s ,  and  t h e  p h o t o g r a p h s  a r e  
c o v e r e d  w i t h  t o u c h  s e n s i t i v e  membranes. C o n t r o l  l i g h t s  and 
d i a l s  a p p e a r  a s  t h e y  n o r m a l l y  would i n  a d a r k e n e d  c o c k p i t .  
Two p r o j e c t i o n  s c r e e n s  a r e  p r o v i d e d ,  o n e  on  t h e  l e f t ,  o n e  on  
t h e  r i g h t .  One f o r  t h e  p i l o t  and t h e  c o - p i l o t .  A CRT 
s c r e e n  is mounted between them. These ,  t o o ,  a r e  c o v e r e d  
w i t h  t o u c h  s e n s i t i v e  membranes. 

A wide  v a r i e t y  o f  a u d i o - v i s u a l  d e v i c e s  is i n c l u d e d  t o  
f a c i l i t a t e  t h e  t r a i n i n g  p r o c e s s .  These  i n c l u d e  random 
access s l i d e  p r o j e c t o r s  used t o  show m a n u f a c t u r e r ' s  s u p p l i e d  
i n f o r m a t i o n ,  computer  t e x t  and g r a p h i c s  t o  d i s p l a y  
i n s t r u c t i o n s  t o  t h e  t r a i n e e ,  and  computer  g e n e r a t e d  g r a p h i c  
i l l u s t r a t i o n s ,  v i d e o  d i s k s  and v i d e o  t a p e s  t o  d e m o n s t r a t e  
r e a l  t i m e  sys t em o p e r a t i o n s  and p r o c e d u r e s ,  and  random 
access a u d i o  t o  enhance  t h e  v i s u a l  m a t e r i a l  and p r o v i d e  
v e r b a l  f e e d b a c k  f o r  t r a i n i n g  r e s p o n s e s .  The whole works is 
d r i v e n  by an Apple  computer  which p r o v i d e s  programmed 
l e a r n i n g  s e q u e n c e s ,  c o n t r o l s  a l l  t h e  a u d i o  v i s u a l  
p r e s e n t a t i o n s  and  m o n i t o r s  and r e c o r d s  t r a i n i n g  pe r fo rmance .  

A g i v e n  t r a i n i n g  s e q u e n c e  may b e g i n  by  i n t r o d u c i n g  t h e  
t r a i n e e  t o  b a s i c  s y s t e m  t h e o r y  s u c h  a s  e l e c t r i c a l  o r  
h y d r a u l i c s .  Fo l lowing  successful  d e m o n s t r a t i o n  t h a t  t h e  
b a s i c  knowledge h a s  been  a c q u i r e d ,  t h e  s t u d e n t s  migh t  move 
on  t o  d r i l l s  i n  l o c a t i n g  and i d e n t i f y i n g  r e l e v a n t  i n s t r u m e n t  
c o n t r o l s  and s w i t c h e s .  

Normal and abnormal  p r o c e d u r e s  t r a i n i n g  may f o l l o w  w i t h  
t h e  computer  t a k i n g  t h e  t r a i n e e  t h r o u g h  e a c h  s t e p  on  t h e  
c h e c k l i s t .  The s e p a r a t e  d u t i e s  and r e s p o n s i b i l i t i e s  of each  
crew member a r e  made e x p l i c i t  and r e i n f o r c e d  w i t h  audio-  
v i s u a l  a i d s  a t  t h i s  p o i n t .  The t r a i n i n g  s e q u e n c e  e n d s  w i t h  
a f i n a l  exam t o  m a k e  s u r e  t h a t  t h e  t r a i n e e  h a s  a c q u i r e d  t h e  
n e c e s s a r y  knowledge and s k i l l .  

S a v i n g s  i n  advanced f l i g h t  s i m u l a t o r  t i m e  o f  20  t o  2 5  
p e r c e n t  have  been  repor tec?  by s t u d e n t s  t r a i n e d  on t h i s  
s y s t e m .  Given t h e  h i g h  c o s t  o f  l e a s i n g  o r  r e n t i n g  s i m u l a t o r  
t i m e ,  t o  s a y  n o t h i n g  of t h e  c o s t  o f  o w n e r s h i p ,  t h i s  t y p e  o f  
t r a i n i n g  t e c h n o l o g y  h a s  a p o t e n t i a l  f o r  s i g n i f i c a n t  c o s t  
s a v i n g s  i n  a i r  crew t r a i n i n g .  I n  a d d i t i o n ,  t h e  sys t em 
d e m o n s t r a t e s  t h e  v a r i e t y  and  u t i l i t y  o f  i n s t r u c t i o n a l  
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Figure 3.- A tota l  learning environment for s y s t e m s  knowledge and procedural 
s k i l l  training which provides for an integrated instructional technology. 
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t e c h n o l o g i e s  a v a i l a b l e  f o r  t r a i n i n g  and  how t h e y  c a n  b e  
i n t e g r a t e d  i n t o  a t o t a l  t r a i n i n g  e n v i r o n m e n t ,  

The two examples  t h a t  I ' v e  j u s t  g i v e n  you h i g h l i g h t  t h e  
two g u i d i n g  f a c t o r s  i n  t r a i n i n g  t e c h n o l o g y ,  F i r s t  o f  a l l ,  
p r o v i d e  o n l y  t h e  p h y s i c a l  f i d e l i t y  o r  r e a l i s m  n e c e s s a r y  t o  
meet t h e  t r a i n i n g  o b j e c t i v e  a n d ,  two, p r o v i d e  t h e  
i n s t r u c t i o n a l  s u p p o r t  t o  i n s u r e  t h e  most e f f e c t i v e  u s e  o f  
t h e  t r a i n i n g  d e v i c e .  

Up t o  t h i s  p o i n t  I h a v e  d e s c r i b e d  d e v i c e s  which have  
b e e n  e f f e c t i v e  i n  t r a i n i n g  f o r  t o d a y ' s  a i r c r a f t  t e c h n o l o g y .  
I would l i k e  t o  t a k e  t h e  r ema in ing  t i m e  t o  d i s c u s s  some 
t r a i n i n g  p rob lems  t h a t  w i l l  p r o b a b l y  a r i s e  i n  your  
o p e r a t i o n s  i n  t h e  n o t  t o o  d i s t a n t  f u t u r e .  

I ' m  s u r e  t h a t  a l l  of you a r e  aware o f  t h e  f a c t  t h a t  
a i r c r a f t  c o c k p i t  i n s t r u m e n t a t i o n  and c o n t r o l  s y s t e m s  a r e  
unde rgo ing  a g r a d u a l  b u t  i n e v i t a b l e  change .  M i c r o p r o c e s s o r  
t e c h n o l o g y  and h i g h  r e s o l u t i o n  g r a p h i c  d i s p l a y s  a r e  b e i n g  
i n t r o d u c e d  i n t o  t h e  c o c k p i t  w i t h  i n c r e a s i n g  f r e q u e n c y .  The 
f o l l o w i n g  s e r i e s  o f  s l i d e s  i l l u s t r a t e s  t h i s  t r e n d .  

( F i g u r e s  u n a v a i l a b l e  f o r  p u b l i c a t i o n )  

T h i s  is a n  i n s i d e  s h o t  o f  a Roeing 747 c o n v e n t i o n a l  
c o c k p i t .  And t h i s  i s  a Boeing 767. We a r e  s e e i n g  t h e  
i n i t i a l  i n t r o d u c t i o n  o f  CRT d i s p l a y s ,  The n e x t  i s  t h e  FA-18 
Navy f i g h t e r  and  y o u ' l l  see how t h e  e x p l o s i o n  i n  
m i c r o p r o c e s s o r  t e c h n o l o g y  h a s  found i t s  way i n t o  t h e  
c o c k p i t .  The re  a r e  a v a r i e t y  o f  m u l t i f u n c t i o n  i n t e g r a t e d  
d i s p l a y s  on t h i s  s y s t e m  a s  w e l l  a s  t h e  head-up d i s p l a y ,  and 
t h e  sidearm c o n t r o l  f ly -by-wire  sys t em.  

And l a s t ,  NASA's own advanced  c o c k p i t  h e r e  a t  Ames 
R e s e a r c h  C e n t e r  which was d e s i g n e d  by Lockheed G e o r g i a .  And 
you see some o f  t h e  t h i n g s  I ' m  a d d r e s s i n g  h e r e  t h a t  a r e  
i n e v i t a b l y  g o i n g  t o  f i n d  t h e i r  way i n t o  t h e  c o c k p i t  o f  t h e  
f u t u r e .  You see a whole v a r i e t y  o f  m u l t i f u n c t i o n  f l a t  p a n e l  
d i s p l a y s  i n  t h e  c o c k p i t ,  a l o t  of keyboard e n t r y ,  head-up 
d i s p l a y s  mounted on t h e  wind s c r e e n  and t h e  s i d e a r m  
c o n t r o l l e r .  The amount and v a r i e t y  o f  i n f o r m a t i o n  t h a t  a 
p i l o t  w i l l  have a c c e s s  t o  i n  t h e  c o c k p i t  w i l l  i n c r e a s e  
r a p i d l y  i n  t h e  n e x t  d e c a d e .  T h e r e  is no d o u b t  a b o u t  t h a t .  

M u l t i f u n c t i o n  i n t e g r a t e d  d i s p l a y s  w i l l  r e p l a c e  
c o n v e n t i o n a l  f l i g h t  and e n g i n e  i n s t r u m e n t a t i o n .  They w i l l  
a l s o  b e  c a p a b l e  o f  d i s p l a y i n g  f u e l ,  e l e c t r i c a l  and h y d r a u l i c  
s y s t e m  s t a t u s ,  d i g i t a l  images  o f  c h a r t s  and maps and even  
t h e  r e l a t i v e  p o s i t i o n  o f  o t h e r  a i r c r a f t  o p e r a t i n g  i n  t h e  
v i c i n i t y .  Only a small  number of CRT o r  f l a t  p a n e l  d i s p l a y s  
w i l l  be p r o v i d e d .  Each w i l l  s e r v e  many f u n c t i o n s .  
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For t h e  s e a s o n e d  p i l o t  accus tomed t o  s c a n n i n g  
c o n v e n t i o n a l  i n s t r u m e n t  d i s p l a y s ,  e x t r a c t i n g  t h e  r i g h t  
i n f o r m a t i o n  when i t  is  needed  from t h e s e  s y s t e m s  may r e q u i r e  
e x t e n s i v e  t r a i n i n g .  Some o f  t h e s e  s y s t e m s  h a v e  a dozen  o r  
more d i s p l a y  modes, e a c h  mode h a v i n g  s eve ra l  d i f f e r e n t  
d i s p l a y  c o n f i g u r a t i o n s .  

F u r t h e r m o r e ,  t h e s e  s y s t e m s  w i l l  be p r o v i d i n g  a q u a n t i t y  
o f  new i n f o r m a t i o n  and symbology which o l d e r  c o n v e n t i o n a l  
a i r c r a f t  d o  n o t  p r o v i d e .  I n t e r p r e t i n g  and u s i n g  t h a t  new 
i n f o r m a t i o n  e f f e c t i v e l y  c r ea t e s  a un ique  t r a i n i n g  problem. 
Those t h a t  make e x t e n s i v e  u s e  o f  t h i s  t e c h n o l o g y  now, t h e  
m i l i t a r y  s e r v i c e ,  a r e  a l r e a d y  d i s c o v e r i n g  t h a t  t r a i n i n g  
p i l o t s  t o  u s e  t h i s  t e c h n o l o g y  i s  n o t  a s i m p l e  matter.  
S u b s t a n t i a l  s i m u l a t o r  and a i r c r a f t  t r a i n i n g  may be r e q u i r e d  
t o  f a m i l i a r i z e  p i l o t s  w i t h  o p e r a t i o n s  o f  t h e s e  new s y s t e m s .  

S i n c e  t h e  c o s t  o f  s u c h  t r a i n i n g  is  o b v i o u s l y  v e r y  h i g h ,  
some i n n o v a t i v e  t e c h n i q u e s  a r e  b e i n g  t r i e d .  One way o f  
t r a i n i n g  p i l o t s  t o  o p e r a t e  t h i s  new c o c k p i t  t e c h n o l o g y ,  
s p e c i f i c a l l y  m u l t i f u n c t i o n  d i s p l a y s ,  i s  t h r o u g h  t h e  u s e  o f  
s p e c i a l  f u n c t i o n  t r a i n e r s .  

The t r a i n e r s  a r e  composed o f  smal l  d e s k t o p  c o m p u t e r s  
c o u p l e d  w i t h  h i g h  r e s o l u t i o n  c o l o r  g r a p h i c  d i s p l a y s .  The 
d i s p l a y s  c a n  p r o v i d e  t h e  same i n f o r m a t i o n  a v a i l a b l e  i n  t h e  
a i r c r a f t  w i t h  t h e  same l e v e l  o f  d e t a i l .  The p i l o t  c a n  
o p e r a t e  t h e  sys t em t h r o u g h  l i g h t  p e n s ,  k e y b o a r d s  o r  t o u c h  
s e n s i t i v e  membranes. 

( F i g u r e  4 h e r e )  

Two examples  o f  t h e  many s y s t e m s  t h a t  a r e  c u r r e n t l y  
b e i n g  deve loped  a r e  shown on t h e  f o l l o w i n g  s l i d e s .  T h i s  is a 
s p e c i a l  f u n c t i o n  t r a i n e r  t h a t  i s  d e s i g n e d  t o  t r a i n  f o r  t h e  
head-up d i s p l a y ,  t h e  weapon and s t o r e s  c o n t r o l  p a n e l s  f o r  
t h e  new N o r t h r o p  F-20 f i g h t e r .  

( F i g u r e  5 h e r e )  

The n e x t  s l i d e  shows a n o t h e r  example o f  t h e  u t i l i t y  o f  
s p e c i a l  f u n c t i o n  t r a i n e r s  f o r  u s e  i n  t r a i n i n g  CDU o p e r a t i o n s  
i n  757/767 a i r c r a f t .  They a r e  e a s i l y  t r a n s p o r t e d  t o  
whereve r  t h e  a i r c r a f t  i s  b a s e d .  They a r e  h i g h l y  f l e x i b l e  
s i n c e  o n l y  s o f t w a r e  c h a n g e s  a r e  required t o  c rea te  new 
d i s p l a y  s y s t e m .  Most o f  a l l ,  t h e y  a r e  e f f e c t i v e  i n  
s u p p l y i n g  t h e  t r a i n i n g  needed . 

I began  t h i s  t a l k  by  n o t i n g  some fundamen ta l  
d i f f e r e n c e s  be tween t r a i n i n g  t e c h n o l o g y  and  s i m u l a t i o n  
t e c h n o l o g y ,  and I p r o v i d e d  some examples  o f  low-cos t  
t r a i n i n g  t e c h n o l o g y  t h a t  have  been  e f f e c t i v e  i n  l e s s e n i n g  
t h e  c o s t  o f  a i r  crew t r a i n i n g .  I a l s o  showed how t h e  same 
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Figure 4 . -  Head-up-display t r a i n e r  f o r  Northrup F-20 f i g h t e r .  

Figure 5.- CDU interactive t r a i n e r  f o r  757/767 a i r c r a f t .  
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computer  t e c h n o l o g y  t h a t  is  e n t e r i n g  t h e  a i r c r a f t  c o c k p i t  
c a n  p l a y  a ma jo r  r o l e  i n  t r a i n i n g  p i l o t s  i n  t h e  f u t u r e .  

I t  i s  i m p o r t a n t  to  keep  i n  mind, however,  t h a t  
t e c h n o l o g i c a l  i n n o v a t i o n s  s h o u l d  n o t  d i c t a t e  w h a t  k i n d  o r  
t r a i n i n g  program you d e v e l o p .  Def ine  t h e  t r a i n i n g  o b j e c t i v e  
f i r s t  and t h e n  d e c i d e  on what t r a i n i n g  sys t em is  needed.  

DISCUSSION 

DR. LAUBER: Thank your  A l .  A v e r y  i n t e r e s t i n g  
d i s c u s s i o n .  Again,  I have  a c o u p l e  o f  q u e s t i o n s .  

One q u e s t i o n  t h a t  I have  h a s  t o  do w i t h  t h e  t e c h n o l o g y  
i s s u e .  By i n c o r p o r a t i n g  m i c r o p r o c e s s o r s  i n  t h e  c o c k p i t  of 
t h e  new g e n e r a t i o n  o f  a i r c r a f t ,  i t  seems t h a t  you a r e  a l s o  
p r o v i d i n g  t h e  p o t e n t i a l  f o r  t h e  i n c l u s i o n  o f  t r a i n i n g  modes 
a s  w e l l  a s  o p e r a t i o n a l  modes i n  t h e s e  d e v i c e s .  

Do you know what ,  i f  a n y t h i n g ,  h a s  been  done  w i t h  some 
o f  t h e  m i l i t a r y  s y s t e m s  t h a t  you t a l k e d  a b o u t ?  D o  t h e y  
i n c l u d e  t r a i n i n g  modes i n  t h e  onboard a v i o n i c  s y s t e m s  o f  
some o f  t h e  advanced a i r c r a f t ?  

DR. LEE: L e t  m e  s t a t e  a k i n d  of  p h i l o s o p h y  a b o u t  these  
new s y s t e m s  t h a t  I t h i n k  t h a t  most o f  you p r o b a b l y  s h a r e .  
I t ' s  been my e x p e r i e n c e  i n  d e a l i n g  w i t h  m i l i t a r y  p i l o t s  t h a t  
t h e  f o l k s  i n  t h e  s o f t w a r e  d e p a r t m e n t  have gone a b i t  beyond 
t h e  c a l l  o f  d u t y  i n  d e s i g n i n g  some o f  t h e s e  sys t ems .  I 
found t h a t  many p i l o t s  spend a g r e a t  d e a l  of t i m e  t r y i n g  t o  
f i g u r e  o u t  j u s t  e x a c t l y  what t h i s  t h i n g  is supposed t o  do. 
W e  have  a v e r y  powerfu l  t e c h n o l o g y  h e r e ,  b u t  i t  d o e s n ' t  seem 
t h a t  e i t h e r  i n  t h e  d e s i g n  o r  i n  t h e  c o n c e p t u a l  s t a g e  we've 
r e a l l y  c o n s i d e r e d  what t h e  p i l o t  h a s  t o  d o  t o  d e a l  w i t h  t h a t  
i n f o  rma t i o n  . 

So t o  answer your  q u e s t i o n s ,  t h e r e  is no s p e c i f i c  
t r a i n i n g  mode i n c l u d e d .  A s  f a r  a s  I can  t e l l  a t  t h i s  s t a t e ,  
i t  is  a l l  a t r a i n i n g  mode. The  p i l o t s  w i l l  f r e q u e n t l y  g o  
t h r o u g h  a s  many o f  t h e s e  d i s p l a y s  modes a s  t h e y  c a n  i n  t h e  
s h o r t e s t  t i m e  p o s s i b l e  and t r y  t o  f i g u r e  o u t  what t h e y  a r e  
l o o k i n g  f o r .  So r i g h t  now I t h i n k  t h e  t e c h n o l o g y  t h a t  is 
b e i n g  i n t r o d u c e d  i n t o  t h e  c o c k p i t  h a s  n o t  d e a l t  w i t h  t h e  
human f a c t o r s  i s s u e  v e r y  w e l l  a t  a l l .  

MR, BEUTLER: I ' m  G r a n t  B e u t l e r  from S e v i l l e  T r a i n i n g  
Systems.  Would you t a l k  j u s t  a b i t  a b o u t  t h e  s e l f  t e a c h i n g  
c a p a b i l i t y  o f  t h a t  computer  t h a t  was beh ind  t h a t  one  k ind  of  
device,  what k ind  of  i n s t r u c t i o n s  were g i v e n  and what t h e  
r e s u l t s  have  been w i t h  i t ?  
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DR. LEE:  Which d e v i c e ?  

MR. BEUTLER: The o n e  t h a t  had a t e r m i n a l  on t h e  l e f t  
s i d e  t h e r e .  

DR. LEE: Okay, t h e  Navy ' s  t r a i n i n g  sys tem.  B a s i c a l l y ,  
t h e  CRT is m a n u a l l y  d r i v e n ,  s o  i t  w i l l  p r o v i d e  t h e  s t u d e n t  
w i t h  t h e  manual s e l e c t  maneuvers  o r  p r o c e d u r e s  t h a t  t h e y  
would l i k e  t o  p r a c t i c e .  And t h e  s t u d e n t  w i l l  s i m p l y  s e l ec t  
o n e ,  and f o l l o w i n g  t h a t  t h e  s y s t e m  w i l l  g e n e r a t e  i n  t e x t  
form wha t  s w i t c h e s  and d i a l s  h a v e  t o  be r e p o s i t i o n e d  t o  se t  
up f o r  t h a t  p a r t i c u l a r  maneuver .  Once t h e  s t a r t  b u t t o n  is 
"pushed"  i t  g o e s  t o  t h a t  s e q u e n c e .  

N O W ,  t h a t  p a r t i c u l a r  s y s t e m  is  d e s i g n e d  o n l y  t o  p r o v i d e  -- and t h i s  g o e s  back t o  P a u l  C a r o ' s  d i s c u s s i o n  -- some o f  
t h e  o n s e t  cues  f o r  m a l f u n c t i o n s  t h a t  o c c u r .  I t  d o e s  n o t  
g i v e  a p r o g r e s s i v e  d e g r a d a t i o n  o f  m a l f u n c t i o n s  t h a t  would 
o c c u r  i f  t h e  s t u d e n t  d i d  n o t h i n g .  

So t h e  key ,  I t h i n k ,  i n  t h a t  s y s t e m  and i n  s y s t e m s  l i k e  
i t  is t o  p r o v i d e  t h e  k ind  of o n s e t  i n f o r m a t i o n  t h a t  you 'd  
l i k e  t h e  p i l o t  t o  c o n d i t i o n  h i s  r e s p o n s e  t o  a t  t h e  o u t s e t  
r a t h e r  t h a n  t r y i n g  t o  t u r n  a l l  t h e  p o s s i b l e  d e g r a d a t i o n s  
t h a t  t h e  sys t em c o u l d  g o  t h r o u g h  b e f o r e  t h e  m a l f u n c t i o n  was 
c o r r e c t e d .  

MR. FELL: The q u e s t i o n  would be :  You showed a c o u p l e  
o f  t r a i n e r s  t h a t  were Navy t r a i n e r s .  One h a d ,  I b e l i e v e ,  a 
h e a d s  up d i s p l a y ,  p a r t  t a s k  t r a i n e r ,  and  a n o t h e r  wea the r  
r a d a r .  My q u e s t i o n  is: A r e  t h o s e  s e p a r a t e  t r a i n e r s  and a r e  
t h e y  t e a c h i n g  j u s t  p a r t  t a s k  t r a i n i n g  f o r  each  i n d i v i d u a l  
s y s t e m  i n  t h e  Navy? And i f  s o I  is  t h e  a s sumpt ion  t h a t  when 
t h e y  a r e  thrown i n t o  t h e  a i r c r a f t  o r  f u l l  mot ion  s i m u l a t o r  
t h a t  t h e y  a r e  g o i n g  t o  b e  a b l e  t o  a s s i m i l a t e  a l l  t h a t  
knowledge t h a t  t h e y  have  g a i n e d  i n t o  one  o v e r a l l  f u l l  
m i s s i o n  t y p e  t r a i n e r ?  O r  how d o  t h e y  a s s i m i l a t e  a l l  t h a t  
knowledge i n t o  one f i n a l  p i e c e  o f  i n f o r m a t i o n  t o  a n a l y z e  t h e  
p i l o t ' s  a b i l i t i e s ?  

DR,  LEE:  A t  t h i s  p o i n t  I t h i n k  t h e  t e c h n o l o g y  is  s o  
f a r  ahead o f  o u r  c o n c e p t  o f  t r a i n e d  p e o p l e ,  t h a t  i s  n o t  a 
p a r t i c u l a r l y  e a s y  q u e s t i o n  t o  answer .  What h a s  happened ,  I 
t h i n k ,  is t h a t  s y s t e m s  h a v e  been  r e t r o f i t t e d  i n  some cases ,  
i n  some a i r c r a f t  c o c k p i t s ,  and  i n  o t h e r  c a s e s  t h e y  have  been  
p u t  i n  w i t h o u t  t o o  much c o n c e r n  w i t h  i n t e g r a t i n g  t h e i r  
i n f o r m a t i o n  i n t o  o t h e r  s y s t e m s  t h a t  a r e  a l r e a d y  a v a i l a b l e .  
So I t h i n k  w h a t ' s  been  done  h a s  been  o f t e n  a v e r y  q u i c k  f i x  
t o  a problem t h a t  I t h i n k  is g rowing  v e r y  r a p i d l y ,  
p a r t i c n l a r l y  i n  t h e  m i l i t a r y  s e r v i c e s ,  s o  t h a t  t h e s e  s y s t e m s  
a r e  i n  f a c t  j u s t  p a r t  t a s k ,  a n d  t h e  f i n i s h i n g  t o u c h e s ,  s o  t o  
s p e a k ,  t h e  i n t e g r a t i o n  of s k i l l  o c c u r s  l a t e r  on  more 
advanced  s y s t e m s  o r  i n  t h e  a i r c r a f t  i t s e l f .  
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DR. LAUBER: We have o n e  more i n  t h e  back o f  t h e  room. 

MR. DALY: P a u l  Da ly ,  Embry-Riddle U n i v e r s i t y .  I ' m  a 
l i t t l e  c o n f u s e d  a s  t o  what  l e s s o n  y o u ' r e  t r y i n g  t o  t e a c h  m e .  
I g o t  t h e  i m p r e s s i o n  t h a t  you were p r o v i d i n g  p a r t  t a s k  
t r a i n e r s  l i k e  t h e  o n e  f o r  t h e  S H 3 H ,  a n d  y e t  i n  answer ing  
q u e s t i o n s  you seem t o  b e  p r e s e n t i n g  t h e  i d e a  t h a t  maybe p a r t  
t a s k  t r a i n i n g  is n o t  a f e a s i b l e  approach .  What e x a c t l y  a r e  
you d r i v i n g  a t ?  F i r s t  of a l l  you downgraded them i n t o  t h e  
p a r t  t a s k  t r a i n i n g  and t h e n  you c a s t  them i n t o  a sys t em 
s t a t e m e n t  o r  someth ing .  

DR. LEE: I ' m  n o t  sure i f  I u n d e r s t a n d  your  q u e s t i o n .  
But  my i n t e n t i o n  is n o t  t o  downgrade p a r t  t a s k  t r a i n e r s  o r  
t h e  c o n c e p t .  I s i m p l y  p r o v i d e d  t h o s e  s y s t e m s  a s  a 
d e m o n s t r a t i o n  o f  how i n  some cases you c a n  e l i m i n a t e  some 
p h y s i c a l  r e a l i s m  and n o t  s u f f e r  an impac t  on t r a i n i n g  
e f f e c t i v e n e s s  a s  a r e s u l t .  

MR. DALY: Well, I would a g r e e .  What a r e  you s a y i n g  is  
you c a n  u s e  p a r t  t a s k  t r a i n e r s  e f f e c t i v e l y  and  n o t  o n l y  
t r a i n i n g  e f f e c t i v e l y  b u t  c o s t  e f f e c t i v e l y ?  

DR. LEE: Yes. 

DR. LAUBER: Okay. Thank you a g a i n ,  A l .  

Again ,  I h a t e  t o  c u t  o f f  d i s c u s s i o n ,  b u t  w e  w i l l  have  
p l e n t y  o f  o p p o r t u n i t y  t o  come back e i t h e r  l a t e r  t o d a y  o r  
tomorrow o r  d u r i n g  t h e  i n d i v i d u a l  working g r o u p  m e e t i n g s  t o  
a d d r e s s  s p e c i f i c  q u e s t i o n s  t o  A 1  o r  t h e  o t h e r s  who a r e  
s p e a k i n g  h e r e .  

We a r e  g o i n g  t o  s w i t c h  themes a t  t h i s  p o i n t .  What 
we 've been  t a l k i n g  a b o u t  so  f a r  t h i s  morning i s  t r a i n i n g  
t e c h n o l o g y ,  s i m u l a t i o n  t e c h n o l o g y ,  t r a i n i n g  a i d s  and 
d e v i c e s .  And most  o f  t h a t  d i s c u s s i o n  h a s  been  o r i e n t e d  
toward t h e  t e c h n i c a l  s k i l l s  a s p e c t  of t r a i n i n g .  

A l l  of  u s  i n  t h i s  room a r e  aware  t h a t  t r a i n i n g  t h e  
t e c h n i c a l  s k i l l s  required t o  f l y  a n  a i r p l a n e  is o n l y  p a r t  o f  
t h e  problem. We've come ta  r e c o g n i z e  t h a t  t h e r e  a r e  f a r  
more complex s k i l l s  i n v o l v e d  i n  o p e r a t i n g  a modern a i r p l a n e  
i n c l u d i n g  what w e  c a l l  c o c k p i t  r e s o u r c e  management and 
r e l a t e d  k i n d s  o f  i ssues;  t h i n g s  h a v i n g  t o  d o  w i t h  l e a d e r s h i p  
and t h e  deve lopmen t  o f  command a u t h o r i t y ,  communica t ion  on 
t h e  f l i g h t  deck  and s i m i l a r  t h i n g s  t h a t  s e v e r a l  o f  u s  h e r e  
a t  NASA h a v e  an a b i d i n g  i n t e r e s t  i n .  

So t h e  n e x t  s e v e r a l  p r e s e n t a t i o n s  a r e  a c t u a l l y  g o i n g  t o  
d e a l  w i t h  v a r i o u s  a p p r o a c h e s  t o  t h i s  k ind  o f  t r a i n i n g  t a k e n  
b y  s e v e r a l  a i r l i n e s  t o  a g a i n  g e t  you t h i n k i n g  a b o u t  some of 
t h e  i s s u e s  and some o f  t h e  a p p r o a c h e s  t h a t  have  been t a k e n ,  
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t h e  r e l a t i o n s h i p  be tween t h e  w e a t h e r  d i s p l a y  and  t h e  o u t s i d e  
o r  e x t e r n a l  s c e n e  from t h e  c o c k p i t .  And t h e  keyboard  
a l l o w s ,  s a y ,  p u t t i n g  i n  d i f f e r e n t  c o u r s e  c h a n g e s  and  what 
n o t .  So i t ' s  r e a l l y  a r a t h e r  a r t i f a c t u a l  v iew,  b u t  i t  t a k e s  
t h e  p o i n t  t h a t  b o t h  P a u l  and I m a k e  t h a t  we're r e a l l y  t r y i n g  
t o  t r a i n  a p a r t i c u l a r  k i n d  of  c o g n i t i v e  s k i l l  h e r e ,  and i t g s  
n o t  a l w a y s  n e c e s s a r y  t o  have  t h i n g s  i n  t h e  e x a c t  
c o n f i g u r a t i o n  t h e y  a r e  o n  t h e  a i r c r a f t .  

CAPT. S I F F O R D :  I t ' s  a s t a n d - a l o n e  sys t em;  is t h a t  
c o r r e c t ?  

DR. LEE: Y e s ,  

DR. LAUBER: Two more q u e s t i o n s .  G o  ahead .  B a c k  here .  

A V O I C E :  You ment ioned  a s t u d y  t h a t  showed t h e  
b e n e f i t s  o f  low c o s t  s i m u l a t i o n  v e r s u s  h i g h  c o s t  s i m u l a t i o n ,  
b u t  you d i d n t t  m e n t i o n  what  t h a t  s t u d y  was. I ' d  be 
i n t e r e s t e d  i n  knowing what t h e  s t u d y  was and what t y p e  o f  
p i l o t  g r o u p s  were i n v o l v e d  i n  t h a t  s t u d y .  

DR. LEE: I c a n  g i v e  you a copy o f  t h e  a r t i c l e ,  b u t ,  a s  
I r e c a l l ,  t h e y  were i n i t i a l  q u a l i f y i n g  t r a i n e e s  i n t o  t h e  -- 
two a i r c r a f t  were e s s e n t i a l l y  t e s t e d .  The SH3H h e l i c o p t e r  
was compared t o  a f i x e d  b a s e  o p e r a t i o n a l  f l i g h t  t r a i n e r  w i t h  
a v i s u a l  sys t em b u t  no mot ion .  And t h e  compar i son  was t h e  
r a t e  o f  a c q u i s i t i o n  o f  s k i l l  on b o t h  s y s t e m s  and t h e  
pe r fo rmance  i n  t h e  a i r c r a f t  a t  t h e  end of  i t ,  B a s i c a l l y  t h e  
d i f f e r e n c e s  a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I t h i n k  
t h e r e  is p r o b a b l y  a h a l f  an  hour  d i f f e r e n c e .  

A VOICE:  Wi th  r e g a r d  t o  t h e  h i g h  c o s t  s i m u l a t o r ,  c o u l d  
you t e l l  m e  would you have  any  knowledge o f  what  c r i t e r i a  
were u s e d  t o  e v a l u a t e  t h a t  dev ice  and t h e  low c o s t  d e v i c e ?  
Were t h e r e  any  h a r d c o r e  c r i t e r i a  t h a t  e i t h e r  o n e  was 
e v a l u a t e d  a g a i n s t ?  

DR, LEE:  You mean a s  f a r  a s  p i l o t  pe r fo rmance  is  
c o n c e r n e d ?  

A VOICE:  A s  f a r  a s  t h e  d e v i c e  i t s e l f  i n  ma tch ing  
a i r c r a f t  pe r fo rmance .  

DR. LEE: N o ,  I d o n ' t  t h i n k  t h e r e  was t h a t  k ind  of 
s y s t e m a t i c  compar i son  o f  e v e r y  p o s s i b l e  s p e c i f i c a t i o n .  What 
I t h i n k  t h e  Navy d i d  was s a y  what c a n  w e  g e t  away w i t h  h e r e ,  
wha t  c a n  w e  d o  w i t h  t h e  l e a s t ,  and went from t h a t  p o i n t .  I 
d o n ' t  t h i n k  t h e r e  was a n y  k i n d  of  b r o a d  t e c h n o l o g i c a l  
framework t o  t h i s .  I t h i n k  i t  was a t r i a l  and e r r o r  p r o c e s s  
t h a t  t h e y  went  t h r o u g h .  
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MR. FELL: Based on your  knowledge and e x p e r i e n c e ,  
would you s a y  t h a t  t h a t  p e r h a p s  is a good l e a r n i n g  a p p r o a c h ,  
o r  based  on t h e i r  e x p e r i e n c e  and your  e x p e r i e n c e  i n  
o b s e r v i n g  them, h a s  t h a t  worked? O r  do  you t h i n k  t h e  Navy 
o r  a n y  armed s e r v i c e s  o r  any  commerc ia l  c a r r i e r s  s h o u l d  g o  
more toward a n a l y z i n g  t h e  p i l o t ' s  a b i l i t y  i n  a f u l l  m i s s i o n  
s i m u l a t o r  p r i o r  t o  s e n d i n g  him t o  t h e  l i n e ?  O r  do you t h i n k  
t h e  p a r t  t a s k  t r a i n e r s  a r e  a d e q u a t e  i n  a s s u r i n g  t h e  p i l o t ' s  
c a p a b i l i t i e s ?  

DR. LEE: I t h i n k  t h a t  some i n t e g r a t i o n  is n e c e s s a r y  
a l o n g  t h e  way. These  s y s t e m s  have  become s o  dominant  i n  t h e  
c o c k p i t  t h a t  i t  j u s t  t a k e s  s o  much time i n  s i m u l a t i o n  o r  i n  
t h e  a i r c r a f t  t h a t  you a r e  r e a l l y  f o r c e d  by c i r c u m s t a n c e s  t o  
t a k e  a p a r t  t a s k  a p p r o a c h .  

N O W ,  f rom what  I c a n  t e l l ,  and  t he re  is  some d a t a  t o  
s u p p o r t  t h i s ,  t h e  p i l o t s  d o  have  a much e a s i e r  time o f  
i n t e g r a t i n g  t h i s  new d i s p l a y  t e c h n o l o g y ,  t h i s  new 
i n f o r m a t i o n ,  i n t o  a l l  of  t h e  o t h e r  i n f o r m a t i o n  t h e y  have  i n  
t h e  c o c k p i t  p r o v i d e d  t h e y  a r e  g i v e n  some p a r t  t a s k  t r a i n i n g  
a t  t h e  o u t s e t ,  I f  ' n o t ,  n o t  o n l y  t h e i r  r e s p o n s e s  t o  a 
p a r t i c u l a r  sys t em l i k e  t h e  heads-up d i s p l a y  d e g r a d e s  b u t  
somet imes  i t  o v e r f l o w s  i n t o  o t h e r  b e h a v i o r  a s  well. 

CAPT. SIFFORD: J i m  S i f f o r d  w i t h  Piedmont .  I n  t h e  
t r a i n e r  t h a t  you showed u s p  i t  a p p e a r e d  t h a t  t h a t  r a d a r  
s c r e e n  was above  t h a t  o f  a w i n d s h i e l d  of a s i m u l a t o r ,  o r  was 
t h a t  i n  a r ea l  a i r p l a n e ?  T h a t w s  t h e  f i r s t  q u e s t i o n .  
Second,  a p p r o x i m a t e  c o s t ?  And t h i r d ,  t h i s  i s  f o r  t e a c h i n g  
p e r i p h e r a l  s y s t e m s  f o r  t h e  a i r p l a n e  s u c h  a s  pe r fo rmance  
management sys t em i n  a g e n e r i c  s e n s e  a s  w e l l  a s  h e a d s  up 
d i s p l a y  o r  a u t o m a t i c  r e c o r d i n g  s y s t e m s  s u c h  a s  a p e r i p h e r a l  
s y s t e m  i n  g e n e r a l .  Is t h i s  t h e  i n t e n t  o f  t h i s ?  

D R ,  LEE: Of t h e  w e a t h e r  r a d a r  sys t em?  

CAPT.SIFFORD: Of t h e  t r a i n e r  a s  you had i t  d e p i c t e d  
t h e r e .  

DR. LEE:  T h a t  i s  a p a r t  t a s k  sys t em t h a t q s  f i x e d  b a s e ,  
and I d o n g t  have  t h e  p r e c i s e  f i g u r e s  o n  i t  o f f h a n d .  I t ' s  
s t i l l  under  a p r o t o t y p e  c o n t r a c t  deve lopmen t .  I ' m  n o t  sure  
e x a c t l y  i f  I have  your  q u e s t i o n  r i g h t ,  b u t  a s  f a r  a s  t h e  
w e a t h e r  r a d a r  is c o n c e r n e d p  t h a t g s  an  i n t e g r a t e d  p a r t  o f  t h e  
sys t em.  

' 1  

CAPT. SIFFORD: On your  d i s p l a y  o n  t h e  s l i d e ,  i t  
a p p e a r e d  i t  was mounted o v e r  a w i n d s h i e l d  o r  someth ing  o f  
t ha t t y p e .  

DR. LEE:  The r e a s o n  f o r  t h a t  was t h a t  i n  t h i s  
p a r t i c u l a r  sys t em t h e r e  is some t r a i n i n g  g o i n g  on t h a t  shows 
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w i t h  t h e  i d e a  i n  mind when w e  g e t  i n t o  o u r  d i s c u s s i o n s  w i t h  
t h e  i n d i v i d u a l  working g r o u p s  tomorrow, you w i l l  m a k e  u s e  o f  
t h i s  m a t e r i a l  t o  come up w i t h  sound ,  s u b s t a n t i v e  
recommendat ions  t h a t  c a n  b e  a p p l i e d  t o  your  own s p e c i f i c  
o p e r a t i o n s .  

The n e x t  two s p e a k e r s  a r e  from U S A i r .  C a p t a i n  S t a n  
F i c k e s  is  a f l i g h t  o p e r a t i o n s  manager on  t h e  7 3 7  a i r p l a n e .  
H e  was employed by U S A i r  when i t  was s t i l l  Al l egheny .  And 
i n  1957 was named check  a i r m a n  and f l i g h t  i n s t r u c t o r  and h a s  
a p p r o x i m a t e l y  1 6 , 0 0 0  f l i g h t  h o u r s .  S t a n  was t h e  i n d i v i d u a l  -- we've worked w i t h  S t a n  b e f o r e  -- who was r e s p o n s i b l e  f o r  
t h e  i n t r o d u c t i o n  o f  c o c k p i t  r e s o u r c e  management a t  U S A i r  and 
is  a l s o  c o n c e r n e d  w i t h  t h e  i n t r o d u c t i o n  and new a i r c r a f t  
p rocuremen t  programs and t h e  deve lopmen t  o f  t r a i n i n g  
programs f o r  t h o s e  new a i r c r a f t .  

D r .  Bob S e l l a r d s  is  a PhD. H i s  d e g r e e  is  i n  c l i n i c a l  
p s y c h o l o g y  from t h e  U n i v e r s i t y  o f  P i t t s b u r g h .  H e  t e a c h e s  a t  
t h e  U n i v e r s i t y  o f  P i t t s b u r g h  Medica l  S c h o o l ,  t h e  U n i v e r s i t y  
o f  West V i r g i n i a  and I n d i a n a  U n i v e r s i t y  m e d i c a l  s c h o o l s  and 
a l s o  works a s  a c o n s u l t a n t  t o  s e v e r a l  p r o f e s s i o n a l  f o o t b a l l  
t eams.  I F m  g o i n g  t o  be i n t e r e s t e d  t o  see i f  Bob r e a l l y  t i e s  
t h a t  i n t o  h i s  p r e s e n t a t i o n  t h i s  morn ing ,  

Bob f l e w  m e d i c a l  e v a c u a t i o n  h e l i c o p t e r s  i n  Vietnam, 
and  h a s  been  working w i t h  p i l o t s  s i n c e  Vietnam, w i t h  U S A i r  
f o r  t h e  p a s t  f o u r  y e a r s  l o o k i n g  a t  v a r i o u s  human f a c t o r s  
i s s u e s  i n c l u d i n g ,  h e  m e n t i o n s ,  t h e  i s s u e  o f  s u b t l e  p i l o t  
i n c a p a c i t a t i o n  and how t o  d e a l  w i t h  t h a t  i n  t r a i n i n g  
programs a n d  t h e  r e l a t i o n s h i p  o f  t h a t  t o  i n c i d e n t s  and  
a c c i d e n t s .  

So w i t h  t h a t ,  I ' d  l i k e  t o  i n t r o d u c e  t h e  two gen t l emen  
from U S A i r .  
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CAPTAIN DEVELOPMENT T R A I N I N G  A T  US A I R  

S t a n  F i c k e s ,  U S A i r  

CAPT. FICKES: Well, I ' m  Doc's f r o n t  man, s o  I g'o 
f i r s t .  I ' m  r e a l l y  p l e a s e d  t h a t  o u r  c a r d b o a r d  t r a i n e r s  t h a t  
w e  u s e  a t  U S A i r  a r e  s t i l l  i n  vogue.  W e  u s e  them a g r e a t  
d e a l ,  and t h e y  a r e  v e r y  e f f e c t i v e .  

I t ' s  been an  i n t e r e s t i n g  morning.  The e n t i r e  agenda  
t h a t  John  and D i c k  and t h e i r  a s s o c i a t e s  have  p u t  t o g e t h e r  is  
g o i n g  t o  b e  o f  i n t e r e s t  t o  a l l  of you. I am proud t o  b e  
here.  I am p i e a s e d  t o  b e  i n v o l v e d  w i t h  your  program. 

And by t h e  way, t h i s  i s  t h e  commerc ia l  p o r t i o n  o f  i t .  
U S A i r ,  a s  many o f  you a r e  aware ,  h a s  a v e r y  s t r o n g  
a s s o c i a t i o n  w i t h  your  o r g a n i z a t i o n .  W e  da t e  back t o  1967 
w i t h  A s s o c i a t i o n  o f  Commuter A i r l i n e s .  There a r e  now 1 2  i n  
o u r  g r o u p ,  and w e  s t r o n g l y  s u p p o r t  your  a c t i v i t i e s .  End of 
commerc ia l .  

I t  was a b o u t  f o u r  y e a r s  a g o  t h a t  I was s e a t e d  i n  t h e  
a u d i e n c e  o f  a v e r y  s i m i l a r  s e m i n a r  on r e s o u r c e  management up 
i n  San F r a n c i s c o ,  f r a n t i c a l l y  t a k i n g  n o t e s  and wondering how 
i n  t h e  h e l l  am I e v e r  g o i n g  t o  d e v e l o p  someth ing  t h a t  w i l l  
b e  e f f e c t i v e  f o r  o u r  p i l o t s ,  o u r  macho p i l o t s  t h a t  e a t  
t r a i n i n g  programs.  They s u b s i s t  on t r a i n i n g  programs.  

So, r e a l l y  what I t h i n k  t h e  n e x t  c o u p l e  o f  
p r e s e n t a t i o n s  w i l l  d e a l  w i t h  is methodology,  and  t h a t ' s  
r e a l l y  t h e  secre t .  W e  a l l  know what  w e  want  t o  do.  I t ' s  
how you do  i t .  And I t h i n k  o n c e  you d e t e r m i n e  t h a t  y o u ' l l  
go home and y o u ' l l  d o  s o m e t h i n g ,  and i t  w i l l  be e f f e c t i v e .  
B e l i e v e  me, w h a t e v e r  you d o  is e f f e c t i v e .  Once you d o  d o  
t h e  program, t h e n  John c a l l s  you up and  i n v i t e s  you t o  come 
o u t  h e r e  and p r e s e n t  your  b r a n d  o f  magic .  

So w i t h o u t  f u r t h e r  ado ,  I ' l l  r e a l l y  g e t  i n t o  t h e  meat  
o f  o u r  f u l l  p r e s e n t a t i o n .  I t ' s  broken  down i n t o  two p a r t s .  
F i r s t ,  I ' l l  p r o v i d e  a b r i e f  o v e r v i e w  and background of  o u r  
t r a i n i n g  program, and  t h e n  Doc S e l l a r d s  -- a s  I s a y ,  I ' m  
r e a l l y  h i s  f r o n t  man -- w i l l  r e a l l y  g e t  i n t o  program 
a c t i v i t i e s ,  t h e  c u r r i c u l u m  and t e l l  you some o f  o u r  
e x p e r i e n c e s  i n  t h e  p a s t  f o u r  y e a r s .  

L a t e  i n  t h e  ~ O ' S ,  U S A i r  began  t o  e n j o y  a r e t u r n  o f  
g r o w t h  and e x p a n s i o n  which had s t a g n a t e d  f o r  s e v e r a l  y e a r s  
d u e  t o  t h e  e n e r g y  and  economic c o n d i t i o n s .  When i t  became 
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a p p a r e n t  U S A i r  would b e g i n  a l o n g  r a n g e  upgrade  t r a i n i n g  
program f o r  c a p t a i n s ,  management r e c o g n i z e d  an o p p o r t u n i t y  
t o  i n t r o d u c e  s p e c i a l i z e d  t r a i n i n g  i n  l e a d e r s h i p ,  s t ress  
management, i n t e r p e r s o n a l  s k i l l s  and s u b o r d i n a t e  
a s s e r t i v e n e s s  . 

Our  i n d u s t r y  was aware  o f  t h e  a i r  c a r r i e r  a c c i d e n t s  
r e v e a l i n g  a p r i n c i p a l  f a c t o r  t o  b e  t h e  l a c k  o f  e f f e c t i v e  
f l i g h t  deck management o f  a v a i l a b l e  r e s o u r c e s  by t h e  f l i g h t  
crew members. The i n d u s t r y  had e x p e r i e n c e d  numerous 
a c c i d e n t s  i n  which t h e  crew c o n c e p t  had f a i l e d  b e c a u s e  o f  
l a c k  o f  c o o r d i n a t e d  e f f o r t  and crew member l a c k  o f  
communica t ions  o f  t h e i r  o b s e r v a t i o n s .  

Fo l lowing  t h e  1979 NASA i n d u s t r y  workshop,  Resource  
Management on t h e  F l i g h t  D e c k ,  w e  f e l t  enough i n f o r m a t i o n  
was a v a i l a b l e  t o  d e v e l o p  an  e f f e c t i v e  t r a i n i n g  program. Our 
c u s t o m e r  s e r v i c e s  d e p a r t m e n t  had s e v e r a l  t r a i n i n g  p rograms ,  
which  I r ev iewed  a l o n g  w i t h  s e v e r a l  p r o p o s a l s  from o u t s i d e  
c o n s u l t a n t s .  Also d u r i n g  t h i s  t i m e ,  I had d i s c u s s i o n  w i t h  
ou r  ALPA T r a i n i n g  Committee t o  k e e p  them informed of  
p r o g r e s s  and t o  g e t  t h e i r  i n p u t s .  

Union s u p p o r t  o f  and p a r t i c i p a t i o n  i n  any  i m p o r t a n t  
e l e m e n t  a c c e p t a n c e  o f  i n n o v a t i v e  t r a i n i n g  is v e r y  n e c e s s a r y .  
You have  t o  g e t  t h e  un ion  beh ind  you,  i f  t h e y  a r e  a f a c t o r  
i n  your  p a r t i c u l a r  o p e r a t i o n .  

W e  l a u n c h e d  o u r  f i r s t  program f o r  r e v i e w  b y  a commi t t ee  
o f  16 s u p e r v i s o r y  p i l o t s  and o u r  ALPA t r a i n i n g  commit tee  
u s i n g  a c o n s u l t a n t  who had m o d i f i e d  a cus tomer  c o n t a c t  
p r o p o s a l .  Well, u n f o r t u n a t e l y  i t  sank  v e r y  q u i c k l y  i n t o  a 
s e a  o f  cri t icism. The p r o p o s a l  was v e r y  g e n e r a l .  I t  was 
d e s i g n e d ,  a s  I s a y ,  f o r  cus tomer  c o n t a c t ,  a l o t  o f  
p h i l o s o p h i c a l  a p p r o a c h e s  and n o t ,  what  w e  would c a l l  back i n  
P e n n s y l v a n i a ,  meat and p o t a t o e s .  P i l o t s  a r e  t e c h n i c a l l y  
o r i e n t e d ,  h i g h l y  i n s t r u m e n t e d ,  and you j u s t  c a n n o t  feed  them 
a l o t  o f  p h i l o s o p h y .  

About t h a t  t i m e ,  I met D r .  S e l l a r d s  t h r o u g h  c o n t a c t  
w i t h  t h e  l o c a l  u n i v e r s i t y ,  and w e  had some r a t h e r  l e n g t h y  
d i s c u s s i o n s  on what  w e  were t r y i n g  t o  do ,  t h e  o b j e c t i v e s .  
H e  rev iewed a l l  of t h e  m a t e r i a l  t h a t  was a v a i l a b l e  a t  t h a t  
t i m e ,  and t h e r e  is l o t s  o f  i t  o u t  t h e r e .  M a t e r i a l  from 
workshop,  from I A T A ,  f l i g h t  s a f e t y ,  FAA and a c c i d e n t  
r e v i e w s .  

I t  was i n t e r e s t i n g  t o  n o t e  t h a t  Doc immedia t e ly  d r e w  a 
p a r a l l e l  between p i l o t s  and p h y s i c i a n s ,  H i s  background 
i n c l u d e d  t e a c h i n g  m e d i c a l  s t u d e n t s  t o  d e a l  w i t h  t h e  God-l ike 
r o l e  t h e y  a re  f o r c e d  t o  p l a y  under  s t r e s s  s i t u a t i o n s .  

A f t e r  w e  had gone  t h r o u g h  t h e  s t u d y  and  d e t e r m i n e d  what 
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w e  wanted t o  d o ,  I t h e n  a r r a n g e d  f o r  Doc t o  spend s e v e r a l  
d a y s  o u t  on t h e  l i n e  f l y i n g  i n  t h e  normal  l i n e  env i ronmen t .  
I migh t  t e l l  you I was p a r t i c u l a r l y  happy h i s  f i r s t  morning 
when he a r r i v e d  a t  t h e  a i r p o r t  -- and t h i s  was n o t  by  
d e s i g n ;  i t  was j u s t  by c i r c u m s t a n c e  -- t he re  was a c o l d  
f r o n t  g o i n g  t h r o u g h .  So he pounded t h r o u g h  t h a t  c o l d  f r o n t  
t h r e e  times i n  o n e  d a y ,  ended  up i n  P r o v i d e n c e  r a t h e r  t h a n  
Newark, g o t  up t h e  n e x t  morning a t  5 o ' c l o c k  and fe r r ied  t h e  
a i r p l a n e  down t o  N e w a r k  t o  b e g i n  t h e i r  d a y ' s  a c t i v i t i e s ,  and 
had a f i r s t - h a n d  v i ew o f  what f l y i n g  o p e r a t i o n s  a r e  l i k e .  
Not a l o t  o f  t h e o r y  b u t  a l o t  o f  p r a c t i c e .  

W e l l ,  f o l l o w i n g  t h i s  p e r i o d  o f  o r i e n t a t i o n  f o r  Doc, i n  
which i t  was n o t  o n l y  t h e  l i n e  o p e r a t i o n  b u t  s i m u l a t o r  and 
ground s c h o o l  and so  f o r t h ,  w e  d e v e l o p e d  o u r  i n i t i a l  program 
which was d e s i g n e d  f o r  s u p e r v i s o r y  p i l o t s .  We d e t e r m i n e d  
t h a t  i t  was i m p o r t a n t  t h a t  w e  s t a r t  w i t h  t h e  s u p e r v i s o r y  
p i l o t s ,  g i v e  them a c o u r s e  t h a t  would d e a l  s p e c i f i c a l l y  w i t h  
t h e i r  r o l e  a s  i n s t r u c t o r s .  And w e  g a i n e d  a l o t  o f  
e x p e r i e n c e  and f eedback  i n f o r m a t i o n  from t h a t  p a r t i c u l a r  
program. I t  is a r e q u i r e m e n t  t h a t  a l l  s u p e r v i s o r y  and  check  
e n g i n e e r s  go  t h r o u g h  t h i s  p a r t i c u l a r  c o u r s e .  

Our n e x t  p h a s e  was t o  i n t r o d u c e  a t h r e e - d a y  t r a i n i n g  
c o u r s e  f o r  s t u d e n t  c a p t a i n s .  W e  f e l t  t h a t  t h a t  was p r ime  
ground t o  b e g i n  o u r  t r a i n i n g ,  t o  i n t r o d u c e  i t .  W e  g o t  a 
s a l t y  o l d  c a p t a i n  t h a t  h a s  30 y e a r s ;  t h a t ' s  "o ld  J o e , "  
q u o t e ,  unquote .  H e ' s  been d o i n g  i t  w e l l  f o r  30 y e a r s ,  and  
i t g s  g o i n g  t o  b e  v e r y  d i f f i c u l t  t o  win him o v e r ,  c e r t a i n l y  
i n  an i n i t i a l  program. So w e  f e l t  t h a t  w e  were r i g h t  t o  
work w i t h  t h e  s t u d e n t  c a p t a i n s .  

O u r  f i r s t  d a y  c o n s i s t s  o f  a b r i e f  r e v i e w  o f  t e c h n i c a l  
s u b j e c t s ,  and w e  u s e  a c o u p l e  o f  buzz  words he re ,  t e c h n i c a l  
and n o n t e c h n i c a l  t r a i n i n g  f o r  o u r  s t u d e n t s .  We d e a l  w i t h  
t h e  f l i g h t  ops manual ,  o p  s p e c s ,  F A R s ,  w e a t h e r  minima, t h a t  
s o r t  o f  t h i n g .  Then w e  have v i s i t a t i o n s  from key p e r s o n n e l  
i n  t h e  v a r i o u s  d e p a r t m e n t s ;  i . e * ,  our  a i r  t r a f f i c  f a c t o r s ,  
m a i n t e n a n c e ,  s y s t e m s  c o n t r o l ,  cus tomer  s e r v i c e s ,  s t a t i o n  
p e r s o n n e l ,  t o  r e a l l y  p r e s e n t  a n  o v e r v i e w  o f  t h e i r  f u n c t i o n s ,  
t h e  i n t e r a c t i o n  and t h e  r e l a t i o n s h i p  and where t h e  breakdown 
o f  t h e  sys t em o c c u r s  be tween f l i g h t  crew members and t h e  
p a r  t i c  u l a r  d e p a r t m e n t  . 

We a l s o  i n c l u d e  w i t h  t h a t  f i r s t  d a y ' s  p r e s e n t a t i o n  a 
c o n s i d e r a b l e  amount o f  handou t  m a t e r i a l .  WeBve deve loped  a 
handbook;  i t s s  c a l l e d  "The C a p t a i n t s  Handbook.'' I t  d e a l s  
w i t h  a l o t  o f  i n f o r m a t i o n  t h a t  h e  w i l l  f i n d  u s e f u l  d u r i n g  
t r a i n i n g  p r o c e d u r e s ,  e t  c e t e r a ,  e t  c e t e r a .  Doc h a s  
d e v e l o p e d  a handou t  t h a t  is a f a i r l y  l e n g t h y  book e n t i t l e d  
" B e h a v i o r a l  S c i e n c e s  f o r  F l i q h t  C r e w  Members." W e  
a n a l y s i s  t e s t i n g  i n  t h e r e ,  and I ' m  n o t  g o i n g  t o  
i n t o  t h a t  t o o  d e e p  b e c a u s e  I t h i n g  Doc w i l l ,  b u t  
o f  i n f o r m a t i o n  is c o n t a i n e d  i n  t h e  handbook 
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t e s t i n g  and i n f o r m a t i o n  on w e a t h e r  minima. 

R e a l l y ,  t h e  f i r s t  d a y  m a t e r i a l  i s  a r ev iew,  and i t  i s  
d e s i g n e d  t o  g i v e  him i n f o r m a t i o n  t o  g e t  back  home and d o  a 
home s t u d y  c o u r s e .  

The second  day  b e g i n s  w i t h  a p r e s e n t a t i o n  by o n e  o f  o u r  
s e n i o r  s u p e r v i s o r y  c a p t a i n s  o n  v a r i o u s  management s t y l e s ,  
and i t  i n c l u d e s  a m a n a g e r i a l  g r i d  which h e  h a s  d e s i g n e d  f o r  
c a p t a i n s .  H e  t h e n  d i s c u s s e s  s e v e r a l  a c c i d e n t s  which w e  
b e l i e v e  i n v o l v e d  g o a l  o r i e n t e d  v e r s u s  g r o u p  o r i e n t e d  
c a p t a i n s .  T h i s  p r e s e n t a t i o n  s e r v e s  a s  an i n t r o d u c t i o n  i n t o  
D r .  S e l l a r d s ' s  l e c t u r e  on l e a d e r s h i p  and r e s o u r c e  
management . 

The t h i r d  d a y ,  t h e  d i r e c t o r  o f  f l i g h t  t r a i n i n g  o p e n s  
o u r  s e s s i o n  w i t h  a p r e s e n t a t i o n  on  s a f e t y  and an  aud io -  
v i s u a l  r e v i e w  o f  s e v e r a l  a i r  c a r r i e r  a c c i d e n t s .  H e  a t t e m p t s  
t o  p r o j e c t  t h e  c l a s s  i n t o  s c e n a r i o s  i n  o r d e r  t o  d e v e l o p  and 
f o s t e r  a d i s c u s s i o n  o f  t h e i r  v i ews  on crew c o n c e p t  and 
i n t e r a c t i o n .  T h i s  is  w e l l  r e c e i v e d  and g e n e r a t e s  a 
wonder fu l  l e a r n i n g  p r o c e s s  f o r  t h e  g roup .  I t  a l s o  s e r v e s  a s  
an  e x c e l l e n t  i n t r o d u c t i o n  i n t o  D r .  S e l l a r d s ' s  second 
p r e s e n t a t i o n .  

T h a t ' s  a b r i e f  o v e r v i e w  o f  o u r  c a p t a i n  deve lopment  
t r a i n i n g .  We f e e l  t h a t  i t  i s  a v e r y  e f f e c t i v e  program. 
P a r t i a l l y  i t ' s  gauged by t h e  s t u d e n t  r e s p o n s e .  H o p e f u l l y ,  
i t  w i l l  p r e v e n t  a c c i d e n t s .  A s  I s a y ,  w e  b e l i e v e  i t  i s  an 
e f f e c t i v e  program. I t  r e i n f o r c e s  o u r  f l i g h t  t r a i n i n g  where 
w e  s t r e s s  t h e  i m p o r t a n c e  o f  crew c o n c e p t .  To d a t e  
a p p r o x i m a t e l y  350 c a p t a i n s  o r  a l i t t l e  more t h a n  o n e - t h i r d  
o f  o u r  c a p t a i n  r o s t e r  h a s  comple t ed  t h i s  t r a i n i n g .  

I ' d  l i k e  t o  c o n c l u d e  w i t h  j u s t  a few b r i e f  o b s e r v a t i o n s  
which I made d u r i n g  o u r  program t h a t  may be o f  b e n e f i t  t o  
you. The f i r s t  o n e  is  t h a t  s t r o n g  s u p p o r t  f o r  n o n t e c h n i c a l  
t r a i n i n g  m u s t  e x i s t  a t  a l l  l e v e l s  o f  management a s  w e l l  a s  
un ion  s u p p o r t .  The  second is t h a t  f l i g h t  crew members may 
h a v e  d i f  f i c u l  t y  u n d e r s t a n d i n g  t h e  a p p l i c a t i o n  o f  
n o n t e c h n i c a l  t r a i n i n g  i n t o  t h e i r  c o c k p i t  env i ronmen t .  
However, t h e y  do  have  a v e r y  s t r o n g  i n t e r e s t  i n  b e h a v i o r a l  
s c i e n c e  which c a n  b e  a p p l i e d  t o  t h e  d o m e s t i c  s i t u a t i o n .  
S t u d e n t s  q u i c k l y  i d e n t i f y  where t r a i n i n g  would b e  o f  meri t  
i n  t h e i r  p e r s o n a l  l i v e s ;  i .e. ,  i n  many c a s e s  t h e y  may have  
c h i l d r e n  a t  t h i s  p o i n t  t h a t  a r e  i n  t h e i r  l a t e  t e e n s  o r  a 
g i r l f r i e n d  t h a t  i s  g i v i n g  them a problem o r  a w i f e  o r  
w h a t e v e r ,  b u t  t h e y  d o  v e r y  q u i c k l y  l e a p  o v e r  i n t o  t h e  
c o c k p i t  s i t u a t i o n .  

Another  p o i n t  is t h a t  s u p e r v i s o r y  p e r s o n n e l  s h o u l d  r e c e i v e  
a d d i t i o n a l  s p e c i a l i z e d  t r a i n i n g  t h a t  d e a l s  w i t h  t h e i r  r o l e  
a s  i n s t r u c t o r  and t h e i r  i n t e r a c t i o n  d u r i n g  t r a i n i n g .  
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T r a i n i n g  s h o u l d  be  conduc ted  i n  a n o n t h r e a t e n i n g  
env i ronmen t .  T h i s  is v e r y ,  v e r y  i m p o r t a n t .  For example,  
t h e  s e l f - a s s e s s m e n t  t y p e  o f  t e s t  m u s t  b e  j u s t  t h a t .  You've 
g o t  t o  u s e  a n o n t h r e a t e n i n g  f o r m a t ,  l e t  t h e  s t u d e n t  d o  h i s  
own t e s t i n g ,  l o o k  a t  h i s  own r e su l t s .  

Another  p o i n t  is  t h a t  you s h o u l d  n o t  e v a l u a t e  s t u d e n t  
a c t i o n  o r  d e v e l o p  p r o f i l e s  o f  i n d i v i d u a l s  d u r i n g  t h i s  t y p e  
o f  c l a s s r o o m  t r a i n i n g .  A t  t h e  end o f  o u r  program, w e  u s e  an 
anonymous t y p e  o f  a s s e s s m e n t  form f o r  t h e  s t u d e n t s  t o  
e v a l u a t e  t h e  e f f e c t  o f  t h e  t r a i n i n g ,  t h e i r  p a r t i c u l a r  
recommendat ions  and so  f o r t h .  We f e e l  t h a t  t h a t  i s  a l s o  v e r y  
v a l u a b l e  i n  forma ti on. 

T h a t ' s  a b o u t  a l l  I r e a l l y  would l i k e  t o  s a y  a t  t h i s  
p o i n t .  I t h i n k  w e ' l l  l e t  Doc come down and d o  h i s  
p r e s e n t a t i o n ,  and t h e n  w e  w i l l  e n t e r t a i n  q u e s t i o n s .  
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R o b e r t  S e l l a r d s ,  C o n s u l t a n t ,  U S A i r  

DR. SELLARDS: B a s i c a l l y  t h e  r e a s o n  t h a t  w e  have  p u t  
t h e  program i n  was t o  t r y  t o  c u t  down on loss. o f  l i f e  
b e c a u s e  o f  t h e  h i g h  c o r r e l a t i o n  between t h e  human f a c t o r ,  
p i l o t  e r r o r  (wha teve r  t h a t  means) and a c c i d e n t s .  T h a t ' s  o u r  
bo t tom l i n e .  T h a t ' s  what o u r  g o a l  is. We're d o i n g  some 
r e s e a r c h  which I c a n  g e t  t o  l a t e r .  

A s  S t a n  m e n t i o n e d ,  o r i g i n a l l y  we a s k  f o r  an anonymous 
q u e s t i o n n a i r e  a t  t h e  end of  t h e  p e r i o d ,  and t h e n  w e  g o  o u t  
l a t e r  and a s k  f o r  q u e s t i o n n a i r e s  down t h e  p i k e .  R i g h t  now 
w e  a r e  v e r y  p l e a s e d  w i t h  what w e  a r e  g e t t i n g ,  

A s  I go  t h r o u g h  now, I'm g o i n g  t o  draw some key p o i n t s  
t h a t  I ' v e  found o v e r  t h e  l a s t  1 5  y e a r s  i n  working w i t h  
p i l o t s  from Vietnam and up u n t i l  now. With  t h a t  I ' l l  go 
ahead  and g e t  some s l i d e s  t o  show you h e r e .  

I want  t o  show you t h a t  w e  d i d  d o  some r e s e a r c h  l o o k i n g  
up e x - p i l o t s  t o  b a s i c a l l y  g e t  some h i s t o r y  o f  p i l o t s .  And 
t h i s  is one  guy  w e  t a l k e d  t o .  The o t h e r  problem w e  found 
w i t h  p i l o t s  i s  somet imes  t h e  s e l f - i m a g e  -- w e l l ,  f i r s t  o f  
a l l ,  t h i s  is a n o t h e r  e x - p i l o t  w e  found who was o v e r  i n  
Vietnam. H e  had r e t i r e d  o v e r  t h e r e  and moved on i n  a b e t t e r  
f i e l d .  

The o t h e r  t h i n g  w e  f i n d ,  t h e  image of a p i l o t  somet imes  
i s  i m p o r t a n t  b e c a u s e  p i l o t s  t e n d  t o  v i ew t h e m s e l v e s  one  way 
somet imes ,  and t h e n  t h e  problem i s  a s  viewed by t h e  r e s t  o f  
t h e  p e o p l e ,  and  t h a t  somet imes  l e a d s  t o  a problem which w e  
c a l l  c o g n i t i v e  d i s s o n a n c e .  So w e  t r y  t o  a d d r e s s  t h o s e  k ind  
o f  i s s u e s  and look  a t  them. So w e  have  t h i s  problem w i t h  
p i l o t s ,  a s  I s a y ,  t h e  s e l f - i m a g e ,  o r  t h e  image t h e y  p r o j e c t  
and how o t h e r  p e o p l e  see them. 

Another  t h i n g  t h a t  comes up p e r i o d i c a l l y  is  how 
d i f f i c u l t  i t  is t o  t e a c h  p i l o t s  human f a c t o r s .  I d i d  a l l  
t h i s  t o  draw a v i s u a l  c u e  i n  t h e  p a s t ,  b e c a u s e  somet imes  
i t ' s  v e r y  d i f f i c u l t  t o  g e t  p i l o t s  t o  l o o k  a t  t h e  human 
f a c t o r .  I t h i n k  t h i s  is o n e  o f  t h e  p rob lems  t h a t  p l a y s  i n t o  
t h e  t o t a l  t r a i n i n g  program t h a t  is v e r y  d i f f i c u l t .  

P a r t  o f  what  I t h i n k  i s  t h e  key t o  t r a i n i n g  is  t h a t  i n  
t h e  human f a c t o r  w e  a r e  r e a l l y  t a l k i n g  a b o u t  e d u c a t i o n ,  n o t  
t r a i n i n g .  That  means t h a t  you have  t o  b r i n g  t h e  p i l o t s  i n t o  
a s i t u a t i o n ;  i t ' s  a c l a s s r o o m  s i t u a t i o n .  I c o n s i d e r  t h a t  t o  
b e  l i n e - o r i e n t e d  t r a i n i n g .  I t ' s  n o t  done  i n  a s i m u l a t o r ,  
and I d o n ' t  t h i n k  i t  h a s  t o  b e  done i n  a s i m u l a t o r .  T h e  
l e a p  w i l l  be  made from c l a s s r o o m  t o  r e a l  l i f e .  Everybody 
makes l e a p s  e v e r y  d a y  i n  t h e i r  l i v e s .  So w e  t r y  t o  a r r a n g e  
t h e  program s o  t h a t  t h e  b e g i n n i n g  of  i t  i s  n o t  a compulsory  
s i t u a t i o n .  

One of  t h e  t h i n g s  w e  a r e  l o o k i n g  a t  i s  t h a t  when you 
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l o o k  a t  t h e  human f a c t o r ,  t h e  p r o f e s s i o n a l  f l y i n g  s k i l l  -- 
now w e  a r e  t a l k i n g  a b o u t  a l a r g e  p e r c e n t a g e ,  wha teve r  
p e r c e n t a g e  you want t o  p u t  t h a t  a t ,  whe the r  i t ' s  50 p e r c e n t ,  
25,  90 p e r c e n t  o f  t h e  a c c i d e n t s  you have ,  t h i s  p r o f e s s i o n a l  
f l y i n g  s k i l l  p l a y s  o n l y  a p a r t i a l  p a r t  o f  i t ,  and t h e  b i g  
p a r t  is t h e  human f a c t o r .  

And t h a t ' s  what w e  a r e  t a l k i n g  a b o u t  h e r e .  W e  a r e  
t a l k i n g  a b o u t  e d u c a t i n g  p i l o t s  t o  l o o k  a t  t h e  human f a c t o r  
i n  t h e  c o c k p i t ;  two p e o p l e  n o t  t a l k i n g  t o g e t h e r ,  nobody 
f l y i n g  t h e  p l a n e ,  i t  c o u l d  g o  on and on. I t ' s  v e r y  h a r d  t o  
see t h e  p i l o t  e r r o r ,  and no one  c a n  r e a l l y  i d e n t i f y  i t ,  
b e c a u s e  p e o p l e  a r e  n o t  t r a i n e d  o r  e d u c a t e d  i n  t h a t  way. So 
t h a t ' s  k ind  o f  my message o f  what  I ' v e  s e e n  o v e r  t h e  y e a r s .  

The o t h e r  t h i n g  h a s  t o  d o  w i t h  t h e  s e l f - d e c e p t i o n ,  i f  
you want t o  go back  t o  t h e  way you see y o u r s e l f  and t h e  way 
o t h e r s  see you. What w e  f i n d  i n  t h e  c l a s s  a l o t  o f  times, 
o n e  guy  c a l l s  t h e  c a p t a i n  an SOB maybe, i t  i s n ' t  a s  
e f f e c t i v e  a s  i f  20  p e o p l e  c a l l  him t h a t .  So h e  k ind  o f  g e t s  
t h e  i d e a ,  and t h e  b e l l  s t a r t s  t o  r i n g ,  t h a t  maybe t h e  way 
h i s  s t y l e  i n  t h e  c o c k p i t ,  h e  s t a r t s  t o  s a y ,  h e y ,  maybe I 
s h o u l d  l o o k  a t  t h a t .  T h a t  g o e s  on  p e r i o d i c a l l y  i n  t h e  
c l a s s r o o m ,  t h i s  i d e a  o f  s e l f - d e c e p t i o n .  

T h e r e  was a n  a r t i c l e  t h a t  came o u t  a b o u t  one  f l i g h t ,  
which  I ' m  s u r e  y o u ' v e  s e e n .  Now t h i s  p o i n t e d  o u t  t h a t  i f  
you have  a p i l o t  t h a t  h o p e f u l l y  h a s  n o t  p a r t i c i p a t e d  i n  a 
c r a s h  b u t  l e t ' s  s a y  h a s  m a r r i a g e  p rob lems ,  i n v e s t m e n t ,  
b u s i n e s s ,  e v e r y t h i n g  is g o i n g  down t h e  t u b e ,  t h e n  t h e  
h y p o t h e s i s  is t h i s  p i l o t  may have  a problem i n  t h e  c o c k p i t ,  
b e c a u s e  you d o n ' t  j u s t  l e a v e  i t  h e r e  when you e n t e r  t h e  
c o c k p i t .  And t h a t ' s  t h e  human f a c t o r .  So w e  t r y  t o  a d d r e s s  
some o f  t h o s e  i s sues ,  which t h a t  a r t i c l e  d i d ,  b y  t h e  way. 

The o t h e r  t h i n g  is  p i l o t s  a r e  v e r y  t e c h n i c a l l y  t r a i n e d .  
The e q u i v a l e n t  would be  how you work w i t h  p h y s i c i a n s  when 
you t r a i n  p h y s i c i a n s .  They a r e  t e c h n i c a l l y  o r i e n t e d  p e o p l e .  
They want t o  g e t  a t e c h n i c a l  answer and t h e r e  somet imes  
i s n ' t  one .  I t h i n k  t h a t ' s  t h e  key  p o i n t .  I n  working  w i t h  
p e o p l e  you d o n ' t  a l w a y s  have  a cookbook t h a t  you can work 
w i t h .  When I'm working w i t h  my e i g h t - y e a r - o l d  boy, I c a n ' t  
a l w a y s  p i c k  up t h e  book and s a y ,  okay ,  h e  d i d  t h i s  t o d a y ,  
t h e n  t h e  manual s a y s  I d o  t h i s  w i t h  h i m ,  b e c a u s e  t h a t ' s  n o t  
t h e  way my 8 y e a r  o l d  t r a c k s ;  and my w i f e  d o e s n ' t  t rack  t h a t  
way e i t h e r .  C o n s e q u e n t l y  i t  l e a d s  m e  t o  have  a problem 
somet imes ,  and t h o s e  a r e  t h e  i s s u e s  t h a t  w e  a r e  t a l k i n g  
a b o u t  i n  t h e  program. 

Ar.d when you l o o k  a t  t h e  b r a i n ,  you c a n  l o o k  a t  t h e  
r i g h t - l e f t  b r a i n  s i t u a t i o n .  A r e  p i l o t s  t h a t  way b e c a u s e  
t h e y  s e l e c t e d  t h a t  o c c u p a t i o n ?  I f  you want  t o  look  a t  t h e  
p h y s i o l o g y ,  t h e n  you c a n  l o o k  a t  i s s u e s  o f  r i g h t  and l e f t  
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b r a i n  c o n c e p t s .  T h e r e  is a l o t  o f  s t u f f  w r i t t e n  on t h a t ,  
So we g e t  i n v o l v e d  w i t h  some o f  t h o s e  k i n d s  o f  t h i n g s .  So 
t h e  p h y s i c a l  a s p e c t  may p l a y  a p a r t  i n  o n e  human f a c t o r  i n  
a c c i d e n t s  . 

Some o f  t h e  t h i n g s  t h a t  w e  found a b o u t  p i l o t s  i s  -- and 
t h i s  is n o t h i n g  new; you know a b o u t  t h i s  -- i t  is t h e  most  
checked  p r o f e s s i o n  o f  any .  T h e r e  is no p r o f e s s i o n  t h a t  i s  
checked  l i k e  p i l o t s  a r e  checked .  L i k e  f o r  example,  i f  I g o  
t o  a m e d i c a l  c o n v e n t i o n  o r  s o m e t h i n g ,  I c a n  j u s t  s i g n  i n  and 
p l a y  g o l f  f o r  t h r e e  d a y s  a s  l o n g  a s  I r e g i s t e r ,  whereas  
t h a t ' s  n o t  t h e  c a s e  w i t h  p i l o t s .  These  a r e  issues  t h a t  w e  
found t h a t  p l a y  a key  p a r t  i n  a program. 

L i k e  number 6 on t h e  s l i d e ,  w e  f i n d  t h a t  p i l o t s  spend 
t ime,  you know, s t r a n g e  b e d s ,  s t r a n g e  p e o p l e  sometimes i n  
t h o s e  b e d s ,  f o o d ,  t h o s e  k ind  of  i ssues .  The c i r c a d i a n  i s sue  
t h i n g ,  t h e  whole t h i n g  w i t h  t h e  c l o c k  b e i n g  u p s e t  when you 
a r e  f l y i n g ,  t h a t  k ind  of  i s s u e .  I t  d o e s n ' t  n e c e s s a r i l y  mean 
t h e r e  h a s  t o  b e  a t h ree -hour  t i m e  zone change .  A l o t  o f  
t h e s e  problems s t a y  h i d d e n .  And t h a t v s  what w e  t r y  t o  b r i n g  
o u t ,  t h a t  p e o p l e  have  p rob lems  and what you a r e  e x p e r i e n c i n g  
a s  a p i l o t ' s  a r e  no d i f f e r e n t  from somebody e l s e ' s  problems.  
R u t  i t  h a s  n e v e r  been looked  a t  i n  t h e  e d u c a t i o n  o f  p i l o t s ,  
t h e  same way i t ' s  n e v e r  been  looked  a t  i n  t h e  e d u c a t i o n  o f  
p h y s i c i a n s  u n t i l  t h e  l a s t  few y e a r s .  

And t h e n  you have  t h e  whole change  i n  m e d i c i n e  i n  t h a t  
w e  a re  c h a n g i n g  o v e r  t o  more f a m i l y  p r a c t i c e .  T h a t ' s  what 
you see ,  8 0  p e r c e n t  o f  t h e  p e o p l e  corning o u t  o f  med s c h o o l  
a r e  i n  f a m i l y  p r a c t i c e .  

I t  a l s o  t a k e s  a s p e c i a l  k ind  of  w i f e  t o  a d j u s t  t o  a 
p i l o t .  You have  t o  have  a s p e c i a l  k i n d  of a p e r s o n  when a 
g u y  comes o f f  a f o u r  d a y  t r i p  n o t  t o  s a y  l e t ' s  g o  o u t  t o  
e a t ,  b e c a u s e  t h a t  c a n  b e  v e r y  t r y i n g  somet imes ,  and  of  
c o u r s e  j e t  f l y i n g  o v e r a l l  is s t r e s s f u l .  

A l s o  h e r e  a g a i n ,  and  t h i s  I t h i n k  w e  touched  on ,  b u t  
t h e  whole m e c h a n i c a l  r e a c t i o n  t y p e  o f  s i t u a t i o n ,  and  I ' v e  
a l r e a d y  k i n d  o f  drawn t h i s  p o i n t  o u t ,  b u t  I wan t  t o  
r e i n f o r c e  t h e  f a c t  t h a t  you have  t o  g e t  away from t h i s .  
I t ' s  v e r y  d i f f i c u l t ,  a t  l e a s t  i n  what  I ' v e  e x p e r i e n c e d ,  t o  
t r a i n  p h y s i c i a n s  and /o r  p i l o t s  i n  a s i m u l a t o r  t o  h a n d l e  
human f a c t o r s .  T h e r e  h a s  t o  b e  a p r i o r  s t e p  b e f o r e  s t e p p i n g  
i n t o  t h e  s i m u l a t o r  t o  t a l k  a b o u t  t h i n g s  l i k e  t h e  human 
f a c t o r .  You c a n ' t  s t a r t  i n  t h a t  t y p e  o f  env i ronmen t .  No 
e d u c a t i o n a l  p r o c e s s  d o e s  t h a t ,  s o  you c a n ' t  d o  i t  i n  
a v i a t i o n .  You d o n ' t  s t a r t  o u t  s a y i n g ,  o k a y ,  Doc, we're 
g o i n g  t o  p u t  you i n  t h e  o p e r a t i n g  room; you s t a r t  d o i n g  open 
h e a r t  s u r g e r y  and as you a r e  working t h r o u g h  i t  we're g o i n g  
t o  l o o k  a t  what  your  v a r i a b l e s  a r e  a s  t o  how you a r e  
o p e r a t i n g  i n  t h a t  o p e r a t i n g  room. You have  t o  g o  t h r o u g h  an  
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e d u c a t i o n a l  p r o c e s s  b e f o r e  t h e y  s t e p  i n t o  t h e  c o c k p i t .  

As I s a i d  r i g h t  h e r e  y o u ' r e  s e e i n g  a whole s h i f t  t o  
f a m i l y  p r a c t i c e ,  and  t h e r e  h a s  been  a s h i f t  i n  m e d i c i n e  back 
t o  t h e  t o t a l  p e r s o n .  We've g o n e  from t h e  g e n e r a l  
p r a c t i t i o n e r  a l l  t h e  way a round  now t o  t h e  f a m i l y  p r a c t i c e  
where 8 0  p e r c e n t  o f  your  med s c h o o l  g r a d u a t e s  a r e  coming o u t  
w i t h  t h a t  t r a i n i n g ,  b e c a u s e  you h a v e  t o  look  a t  t h e  t o t a l  
p e r s o n .  And so  c o n s e q u e n t l y  you 've  s e e n  t h a t  whole s h i f t .  
And a v i a t i o n  is g o i n g  t h r o u g h  t h a t  p r o c e s s  and h a s  been  f o r  
t h e  l a s t  f e w  y e a r s .  

You have  t o  b e l i e v e  i n  t h e  t r a i n i n g .  We w i l l  have  
p i l o t s  come o u t  o f  t h e  program and o v e r  a b e e r  t h e y  w i l l  s a y  
w e l l ,  I ' m  n o t  r e a l l y  su re ,  y e t  on o u r  assessment form t h e y  
r a t e  t h e  program h i g h .  So t h e r e  i s  a v a r i a b l e  o f  p l a y i n g  a 
c e r t a i n  r o l e .  So some o f  t h e s e  i s s u e s  a r e  key i s sues  t h a t  
t h e y  f ee l  v e r y  s t r o n g l y  a b o u t .  However, h e r e  a g a i n  i n  t h e  
p e e r  s i t u a t i o n  t h e y  d o n ' t  a l w a y s  v e r b a l i z e  t h a t .  T h e y ' l l  
s a y ,  w e l l ,  I d o n ' t  r e a l l y  know a b o u t  t r a n s a c t i o n a l  a n a l y s i s ,  
I d o n ' t  know a b o u t  t h a t .  And y e t  when you t a l k  t o  them two 
y e a r s  l a t e r  t h e y ' l l  s a y ,  h e y ,  DOC,  I ' v e  been a c t i n g  l i k e  a 
k i d  t o o  much i n  t h e  c o c k p i t ,  I g u e s s  I ' v e  g o t  t o  l o o k  a t  
t h a t  b e h a v i o r ,  o r  someth ing  l i k e  t h a t .  So t h a t ' s  what you 
a r e  l o o k i n g  f o r ,  t h a t  s u b t l e  k ind  of  a change .  

The whole emphas i s  i n  p i l o t  t r a i n i n g  h a s  k ind  of  been  
A-B-C-D. And when you g e t  a s t ress  s i t u a t i o n ,  and  t h i s  i s  a 
human f a c t o r ,  i t  d o e s n l t  t r ack  t h a t  way. So you have  t o  
e d u c a t e  p e o p l e  t o  l o o k  a t  b o t h  ways o f  h a n d l i n g  s i t u a t i o n s .  
The f a c t  t h a t  you a r e  i n  t h i s  p r o f e s s i o n  t o  f l y  b e c a u s e  you 
e n j o y  A-B-C-D t h i n k i n g ;  o r  is i t  t h e  f a c t  t h a t  
n e u r o l o g i c a l l y  your  b r a i n  f u n c t i o n s  a c e r t a i n  way and t h e n  
you g e t  back  t o  t h e  l e f t - r i g h t  b r a i n  c o n t r o v e r s y '  o r  
d i s c u s s i o n .  So whether  you l o o k  a t  i t  from a n a t u r e  o r  
n u r t u r e  a rgumen t ,  t h e  f a c t  i s  you a r e  t r a i n e d  a c e r t a i n  way 
and  you h a v e  t o  l o o k  a t  t h e  way p i l o t s  a r e  t r a i n e d .  

And t h e  o t h e r  t h i n g  you have  t o  i n t r o d u c e  is t h e  A-B- 
X - Z - C ,  t h i n k i n g  p r o c e s s .  And a s  I s a y ,  t h a t ' s  t h e  way my 
e i g h t  y e a r  o l d  t r a c k s  somet imes ,  and  my w i f e  t r a c k s  t h a t  way 
somet imes  t o o .  So I h a v e  t o  s t o p  and l o o k  i t  o v e r ,  b e c a u s e  
t h e r e  is i n  f a c t  no cookbook t o  h a n d l e  t h a t  way o f  t h i n k i n g .  
So t h a t ' s  a key  i s s u e  t h a t  n e e d s  t o  b e  a d d r e s s e d .  

Here a g a i n  p e o p l e  t end  t o  o p e r a t e  w i t h  b l i n d e r s ,  
T h a t ' s  a known t h i n g .  I t h o u g h t  o f  t h i s  t o d a y .  I l o o k e d  a t  
eve rybody  who g o e s  d o w n s t a i r s  h e r e .  And I j u s t  wondered,  i f  
w e  went up t o  t h e  t o p  e x i t ,  i s  t h e r e  a r e s t r o o m  up t h a t  way 
a l s o ,  f o r  example? B u t  eve rybody  t r a c k s  a c e r t a i n  way under  
s t ress .  T h a t ' s  why we see i n  a f i r e  i f  eve rybody  g o e s  a 
c e r t a i n  way t h e n  you have  a s i t u a t i o n  where p e o p l e  a r e  
t r a m p l e d  and d i e .  I t ' s  n o t ,  q u o t e ,  normal  b e h a v i o r ,  and 
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t h o s e  a r e  t h e  k ind  of  i s s u e s  t h a t  need t o  b e  d i s c u s s e d  i n  
o u r  program o r  any  program. 

P e o p l e  somet imes  l o o k  a t  b e h a v i o r a l  s c i e n c e  a s  t o o  
complex.  So what I t r y  t o  d o  i n  a program is t o  h e l p  p e o p l e  
u n d e r s t a n d  i t  is n o t  a complex i s s u e .  T h e r e  a r e  many issues  
t h a t  need t o  b e  b r o u g h t  o u t .  For example,  t h e  d i f f e r e n c e  
be tween F r e u d i a n  p s y c h o a n a l y s i s  and b e h a v i o r  m o d i f i c a t i o n ,  
i s  n o t  a d i f f i c u l t  c o n c e p t ,  b u t  i f  you 've  n e v e r  a d d r e s s e d  i t  
i n  your  l i f e  i t ' s  g o i n g  t o  b e  d i f f i c u l t .  And s o  
c o n s e q u e n t l y  one  p a r t  o f  o u r  program a d d r e s s e s  t h o s e  
d i f f e r e n t  t h e o r i e s / c o n c e p t s  and I t h i n k  a n y  program you 
i n s t i t u t e  s h o u l d  a d d r e s s  t h o s e  t y p e  o f  t h i n g s  s o  i t  g e t s  
away from t h e  f a c t  t h a t  i t ' s  n o t  r e a l l y  someth ing  one  c a n  
d e a l  w i t h .  

The o t h e r  t h i n g  is, t h a t  I t h i n k  D r .  Bolman w i l l  t o u c h  
o n  t h i s  - a b o u t  t h e  t h e o r y  o f  p r a c t i c e  and t h e  t h e o r y  o f  t h e  
s i t u a t i o n  - and t h o s e  a r e  i s sues  t h a t  w e  need  t o  t a l k  a b o u t .  
T h e r e  a r e  o t h e r  key  i s sues  t h a t  have  t o  d o  w i t h  and t h e  
e x p r e s s i v i t y  and t h e  i n s t r u m e n t a l i t y  t y p e  o f  t h i n k i n g .  You 
h a v e  t o  g e t  a p e r s o n  t o  r e l o o k ,  r e t h i n k ,  r e d o ,  and t h a t ' s  i n  
e s s e n c e  what we're t a l k i n g  a b o u t  i n  o u r  program. T h a t  under  
s t r e s s  -- t h e  t h i n g s  ment ioned  p r e v i o u s l y  a r e  t h e  t h i n g s  
t h a t  w e  found p e o p l e  s a y i n g  c a u s e s  them t o  have  a problem 
when i n  t h e  c o c k p i t .  And even  we've had some p i l o t s  t h a t  
h a v e  come t h r o u g h  t h e  program t h a t  have  been  v i c t i m s  o f  
c r a s h e s ,  and w e  l e t  them e x p l a i n  t h e i r  s i t u a t i o n ,  what  
happened and would t h e y  have  done  i t  d i f f e r e n t l y .  These  a r e  
t h e  k ind  o f  n e g a t i v e  t h i n g s  w e  a r e  t r y i n g  t o  a v o i d  i n  f u t u r e  
s t ress  s i t u a t i o n s .  

Number 7 i n  t h i s  s l i d e  is a b i g  one  f o r  p e o p l e  who have  
f lown  i n  t h e  r i g h t  s e a t  f o r  t e n ,  f i f t e e n  y e a r s  w i t h  USAir 
b e f o r e  t h e y  c a n  m a k e  t h e  l e a p  o v e r  t o  c a p t a i n ,  They a r e  n o t  
r e a l l y  l i s t e n i n g .  I t ' s  l i k e  -- I ' m  on boa rd  now, p u l l  up 
t h e  l a d d e r ,  o n c e  you m a k e  c a p t a i n .  And t h o s e  k ind  o f  i s sues  
w e  have  t o  a d d r e s s  and have  p e o p l e  g o  t h r o u g h  a t h o u g h t  
p r o c e s s  i n  two d a y s ,  which i s  k ind  o f  p u s h i n g  i t ,  s o  t h e y  
c a n  b e g i n  t o  a c c e p t  some of  t h e s e  i s s u e s .  A s  p r e s e n t e d  on 
t h e  s l i d e ,  

The program p o s s i b i l i t i e s  a r e  t h i n g s  t h a t  I ' v e  a l r e a d y  
men t ioned .  What w e  d o  is  a t  t h e  end o f  o n e  d a y  t h e y  g e t  a 
s e r i e s  o f  s e l f - a s s e s s m e n t  t e s t s .  They t a k e  t h e  t e s t  and 
o t h e r  t e s t s  which have t o  d o  w i t h  t h e i r  l e a d e r s h i p  s t y l e ,  
and  t h e y  have  t o  do  w i t h  t h i n g s  l i k e  t h e  f r u s t r a t i o n ,  
o v e r l o a d ,  d e p r i v a t i o n a l  s t r e s s ;  t h o s e  k ind  o f  i s sues  t h a t  
p l a y  a key p a r t  i n  t h e i r  l i f e .  And t h e  f a c t  t h a t  i f  t h e y  
a r e  h a v i n g  p rob lems  a t  home, u s u a l l y  p i l o t s  t a k e  t h a t  i n t o  
t h e  c o c k p i t .  The re  have  been a l o t  o f  s t u d i e s  which show 
t h i s ,  and w e  t a l k  a b o u t  t h o s e  k ind  of issues and how t h a t  
t i e s  i n ,  t h e  whole mind-body t i e  i n ,  t h e  p s y c h o s o m a t i c ,  and  
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a l s o  d e v e l o p m e n t a l  p a t t e r n s  s o  t h e y  u n d e r s t a n d  how p e o p l e  
d e v e l o p ,  and t h a t  t h e r e  is n o t  a b i g  m y s t e r y  o n c e  you g e t  t o  
d i s c u s s  t h o s e  k i n d s  o f  issues. 

And b a s i c a l l y  i t ' s  an  e d u c a t i o n a l  p r o c e s s .  I t ' s  
t e a c h i n g  b a s i c  s t u f f  t h e  same t h i n g  h a p p e n s  i n  m e d i c i n e ,  t h e  
p h y s i c i a n  h a s  n e v e r  had a c h a n c e  t o  l o o k  a t  t h o s e  t h i n g s ,  
and  c o n s e q u e n t l y  i n  t h e s e  two d a y s  w e  t r y  t o  l o o k  a t  t h e s e  
issues s o  t h a t  p i l o t s  c a n  t h e n  s a y ,  y e a h ,  I a g r e e  w i t h  t h a t ,  
s o  when t h e y  g e t  i n t o  t h e  c o c k p i t  t h e y  a r e  g o i n g  t o  s t o p  and 
t h i n k  and n o t  se t  up a s i t u a t i o n  l i k e  T e n e r i f e ,  w h e r e  you 
h a v e  a p a r e n t  t o  c h i l d  t y p e  communica t ion ,  and t h e  guy  i n  
t h e  r i g h t  s e a t  c a n n o t  q u e s t i o n  w h a t ' s  g o i n g  on ,  a n d  you g e t  
f i v e  o r  s i x  hundred p e o p l e  dead  b e c a u s e  o f  t h a t .  You c a n  g o  
on  and on i n  d i f f e r e n t  a c c i d e n t s  t h a t  have  o c c u r r e d  w i t h  
s i m i l a r  s c e n a r i o s .  

Here i n  t h i s  s l i d e  w e  l o o k  a t  some of t h e  s t u d i e s  t h a t  
a r e  b e i n g  done.  Our p i l o t s  a r e  t r y i n g  t o  assess t h e i r  own 
s t r e s s  l e v e l ,  and t h e r e  have  been  d i f f e r e n t  s t u d i e s  t h a t  
have  been  done  t h a t  show f o r  example i n  i n t e r v i e w s  w i t h  148 
crew members and t h e i r  w i v e s  i n  t h i s  s i t u a t i o n  t r y i n g  t o  
f i n d  o u t  -- t h a t  w h a t ' s  g o i n g  on a t  home d o e s  a f f e c t  t h e  
c o c k p i t .  

So b a s i c a l l y  t h a t ' s  t h e  end of  my s l i d e  show. Another  
k e y  t h i n g  I would s a y  i s  t h a t  t h e r e  is a n o t h e r  v a r i a b l e ,  
t h a t  t e c h n i c a l  v e r s u s  n o n t e c h n i c a l .  

The n o n t e c h n i c a l  is t h e  b e h a v i o r a l  s c i e n c e  a s p e c t .  The 
o t h e r  t h i n g  is w e  w a n t  p e o p l e  t o  i n t e r n a l i z e  i t ,  b e c a u s e  t h e  
t h e o r y  is ,  I b e l i e v e ,  p i l o t s  a r e  e x t e r n a l l y  d r i v e n .  They 
r e l y  on t h e  manual .  They r e l y  on  t h e  s i m u l a t o r .  W e  d o n ' t  
want  them t o  d o  t h a t  i n  a s t r e s s  s i t u a t i o n ,  b e c a u s e  t h a t  
i s n ' t  g o i n g  t o  b e  a p o s i t i v e  p a y o f f  f o r  them. And you 
c a n ' t ,  here  a g a i n ,  l o o k  a t  a cookbook. 

I wan t  t o  make t h e  p o i n t ,  t h a t  w e  r e l y  on  t h e  p i l o t s  t o  
make t h e s e  e d u c a t i o n a l  l e a p s ,  b e c a u s e  h e r e  a g a i n  you make 
l e a p s  e v e r y  d a y  from someth ing  you read i n  a book o r  
someth ing  you see on  TV. And you s a y ,  okay ,  I u n d e r s t a n d  
how t h a t  can a p p l y  a t  home. W e  want  t h e  same l e a p  t o  be 
t a k e n ,  b e c a u s e  i f  you spoon f eed  p e o p l e  t h e y  d o n Q t  t end  t o  
want  t o  m a k e  many l e a p s  from t h e o r y  t o  p r a c t i c e .  

W e  a r e  t r y i n g  t o  m a k e  t h e  p i l o t  s t r u g g l e .  Sometimes 
t h e y  r e j ec t  i t  a t  f i r s t .  W e  d o n ' t  g e t  t h e  r e j e c t i o n  on  t h e  
assessment form,  b u t  w e  g e t  t h e  o b j e c t i o n  i n  a c l a s s r o o m  
somet imes  o r  o v e r  a b e e r  a t  a p a r t y ,  b e c a u s e  t h e y  j u s t  d o n ' t  
want  t o  change  o r  show change  t o o  f a s t  -- t h i s  g u y  h a s  been 
a c a p t a i n  f o r  f i f t e e n  y e a r s ,  and h e  is viewed a s  a r e a l  
h a r d a s s ,  and he d o e s n ' t  want anybody t o  know t h a t  h e  r e a l l y  
i s n ' t .  And so c o n s e q u e n t l y  a l o t  o f  times t h a t  won ' t  be up 
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f r o n t ,  b u t  i t  w i l l  be  on  o u r  a s s e s s m e n t  forms .  And t h a t ' s  
where w e  f e e l  t h a t  w e  ae making movement -- w e  have  n o t  had 
a n y  n e g a t i v e s  s o  f a r .  We have  had some p e o p l e  t h a t  w a f f l e  
o n ,  I t h i n k ,  a f i v e  p o i n t  sca le  who a re  a t  f o u r  p o i n t  s i x ,  
o r  someth ing  l i k e  t h a t .  B u t  t h a t  r e a l l y  i s n ' t  t h e  key.  We 
know w e  a r e  d o i n g  some good from t h e  f e e d b a c k  w e  g e t .  

So t h o s e  t r a n s f e r e n c e s  and t h e  cues w e  a r e  t a l k i n g  
a b o u t  -- i t  was b r o u g h t  up e a r l i e r  -- t h e  cues a r e  t h e  
l e a d e r s h i p  s c o r e s ,  t h e  t e s t  s c o r e s  and w e  want  t h o s e  t o  b e  
cues. So i f  your  a r e  l o o k i n g  a t  t h e  Holmes and Rhad t e s t  
and  you  see t h a t  you a r e  f l y i n g  w i t h  somebody and t h e y  a r e  
i n  t h e  m i d d l e  o f  a d i v o r c e  and t h e i r  k i d s  a r e  hav ing  
problems and t h e y  a r e  i n  a c u s t o d y  f i g h t ,  t h a t ' s  t h e  p e r s o n  
w e  want t o  s a y ,  h e y ,  beware o f  t h a t  p e r s o n .  They may n o t  b e  
t r a c k i n g ,  They may b e  o i l t  o f  t h e  n e t  a t  a key  time. And 
t h o s e  a r e  t h e  t h i n g s  w e  want  t o  s t r e s s .  And o u r  program 
a c t s  a s  a m e d i a t o r ,  I would s a y ,  i n  t h a t  r e g a r d .  

I r e r e a d  w h a t  D r .  B i l l i n g s  had w r i t t e n  a t  t h e  end of 
t h a t  1979 mee t ing  and h e  was s a y i n g  a s  f a r  a s  u s i n g  t h e  
s i m u l a t o r ,  i s  i t  r e a l l y  a t r a i n i n g  t o o l  o r  is i t  an  
e v a l u a t i o n  t o o l ?  And t h a t ' s  a key t h i n g .  I t h i n k  i t  i s  n o t  
a t r a i n i n g  t o o l  t o  s t a r t  w i t h  i n  t h e  b e h a v i o r a l  s c i e n c e .  
You have  t o  s t a r t  w i t h  some b a s i c  i n f o r m a t i o n  and you move 
on  from t h e r e .  

So, b a s i c a l l y  I have  drawn some key v a r i a b l e s  w e  found 
i n  r e f e r e n c e  t o  o u r  program. 

DISCUSSION 

DR. LAUBER: Thank you,  Bob and S t a n .  I see hands  i n  
t h e  a i r  a l r e a d y .  We've g o t  a b o u t  a dozen  o f  them here ,  s o  
t h e  f i r s t  o n e s  I saw were down here. We ' l l  work o u r  way up. 

DR. BENTHAM: I ' m  D r .  J a c k  Bentham. I ' m  a c o n s u l t a n t  
w i t h  Metro A i r l i n e s .  I ' v e  p u t  some t r a i n i n g  programs i n  
p l a c e  i n  t h e  bank ing  i n d u s t r y  a n d  a l s o  i n  t h e  u t i l i t i e s .  
The problem t h a t  w e  found was t h a t  t h e r e  h a s  t o  b e  a l i n k a g e  
between t h e  t r a i n i n g  impac t  t h a t  D r .  S e l l a r d s  is t a l k i n g  
a b o u t  and t h e  a c t u a l  a c c o u n t a b i l i t y  i n  t h e  measurement  
e n v i r o n m e n t  so t h a t  w e  a r e  t r a i n i n g  managers .  

I ' m  wonder ing  i n  USAir i f  you t r i e d  and found some 
success o r  f a i l u r e  i n  t r y i n g  t o  g e t  t h e  p i l o t s  t h e n  i n  t h e  
c o c k p i t  t o  a c t u a l l y  g o  t h r o u g h  some b e h a v i o r a l  change ,  
measu re  i t ,  g e t  i n  a f eedback  l o o p  t o  them and a c t u a l l y  
mod i fy  t h e  b e h a v i o r  i n  a p r a c t i c e  e f f e c t .  
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DR. SELLARDS: I would s a y  t h a t  b a s i c a l l y  w e  h a v e n ' t  
had a l o t  o f  d i f f e r e n t  k i n d s  o f  r e s e a r c h  -- t h a t ' s  one  t h i n g  
we're unde rgo ing  r i g h t  now. W e  know f rom t h e  f e e d b a c k  we're 
g e t t i n g ,  a w r i t t e n  f e e d b a c k ,  t h a t  a b e h a v i o r a l  change  h a s  
t a k e n  p l a c e .  We know t h a t .  We've g o t  some g u y s  t h a t  w i l l  
s a y  "psycho logy  s u c k s " ,  b u t  t h e y  w i l l  s t i l l  come up and s a y ,  
you  know, Doc, I t h i n k  maybe I h a v e  been t o o  much a c t i n g  
l i k e  a k i d  i n  t h a t  c o c k p i t ,  o r  I ' m  r e a l l y  n o t  a l l o w i n g  t h a t  
new guy  a c h a n c e  t o  t a l k  -- so  t h a t ' s  t h e  k i n d  of  t h i n g s  w e  
l o o k  a t .  

A s  f a r  a s  t h e  h a r d  d a t a ,  we're s t a r t i n g  t o  g e t  some of 
t h a t  back ,  and  w e  w i l l  know a l i t t l e  b i t  more t h a n  w e  know 
now. But t h e r e  is b e h a v i o r a l  change  t a k i n g  p l a c e  and w e  
a l s o  -- knock o n  wood -- w e  h a v e n ' t  had a n y  s e r i o u s  
s i t u a t i o n s .  

I t h i n k  t h a t ' s  t h e  problem w i t h  a 1 1  of  t h i s  s t u f f :  
Where is your  a s s e s s m e n t  t o o l  and how d o  you know? W e  know 
p e o p l e  a r e  s a y i n g  w e  l i k e  i t ,  and  w e  know from t h e  pape r  
f e e d b a c k  a t  o n e  l e v e l  t h a t  i t ' s  good.  I know f o r  myse l f  
t h e r e  is no q u e s t i o n ,  1'11 b e t  t h e  r a n c h  on it .  I know 
t h a t  o v e r  time. Rut a s  f a r  a s  h a r d  d a t a ,  we 've g o t  
someth ing  s i m i l a r  t o  U n i t e d .  W e  c a n  s a y ,  h e y ,  p i l o t s  a r e  
p a s s i n g  a t  a b e t t e r  r a t e ,  o r  wha teve r .  But w e  d o n ' t  have  
enough r e s e a r c h ,  o u r  t h i n g  is bot tom l i n e ,  w e  want  t o  c u t  
down on  t h e  l o s s  o f  l i f e .  

DR. LAUBER: T h e r e  was a n o t h e r  o n e  h e r e  i n  t h i s  row, 
and  t h e n  D i c k  Norman i n  t h e  back .  And t h e n  down t h e r e  
a g a i n ,  I g u e s s .  

MR. F I S C H E R :  I ' m  Bob F i s c h e r  o f  S u m m i t  A i r l i n e s .  

You a r e  wading i n  some f a i r l y  s e n s i t i v e  a r e a s  t he re ,  
and  I would j u s t  l i k e  t o  s a y  o n e  t h i n g .  I t  seems l i k e  you 
a r e  d e a l i n g  w i t h  two problems.  One is you a r e  t e a c h i n g  an  
o l d  dog new t r i c k s ;  i .e. ,  you have  a h i g h l y  t e c h n i c a l l y  
q u a l i f i e d ,  v e r y  c o m p e t e n t  i n d i v i d u a l  who h a s  been  f l y i n g  t h e  
a i r p l a n e  f o r  a w h i l e  and now you a r e  g o i n g  t o  t e a c h  h im how 
t o  behave  s o  he c a n  communicate e f f e c t i v e l y  w i t h  p e o p l e  
a round  h im.  

a b  
f i  

And s e c o n d l y ,  you have  a new h i r e  who you a r e  b r i n g i n g  
loard,  and you a r e  g o i n g  t o  t r y  t o  e v a l u a t e  t h i s  p e r s o n  
r s t  a s  an  i n d i v i d u a l  and what h e  is c a p a b l e  of  d o i n g .  And 

I t h i n k  w e  p r o b a b l y  have  a h i g h e r  d e g r e e  of  e d u c a t i o n  t o d a y  
t h a n  w e  had 30 y e a r s  a g o  when w e  h i r e d  somebody o f f  t h e  
s t r e e t  t o  be a p i l o t .  

So t h e  q u e s t i o n  is: A r e n ' t  w e  r e a l l y  d e a l i n g  w i t h  two 
problems?  One is how t o  t e a c h  a n  o l d  dog some new t r i c k s  i f  
i n  f a c t  h e  is a good p i l o t  b u t  h a s n ' t  l e a r n e d  t o  be  a v e r y  
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good p e o p l e .  And s e c o n d l y ,  c a n  w e  eva lua te  t h i s  when w e  
h i r e  somebody o f f  t h e  s t r ee t ,  whe the r  w e  have  a good mature 
i n d i v i d u a l  w e '  re  working w i t h ?  

DR. SELLARDS: The f i r s t  t h i n g  was o l d  dog ,  new t r i c k .  
I l l i n o i s  U n i v e r s i t y  d i d  a n  a s s e s s m e n t  on  p i l o t  e r r o r  r e l a t e d  
t o  age .  They (and I )  d o n ' t  t h i n k  a g e  is  a v a r i a b l e .  Age is 
n o t  a v a r i a b l e  i n  b e h a v i o r ,  b e c a u s e  you c a n  b e  an  ---- a t  25 
o r  a t  65. Okay, s o  a g e  is n o t  a v a r i a b l e .  The v a r i a b l e  is 
p e r s o n a l i t y  t y p e .  We've k ind  o f  even  a d d r e s s e d  t h a t  o l d  
dog ,  new dog. To m e  I ' m  n o t  s u r e  t h a t ' s  v a l i d .  I ' m  s a y i n g  
I ' v e  h e a r d  t h a t ,  you know, b u t  t h a t ' s  more o r  l ess ,  I ' d  s a y ,  
a b e h a v i o r a l  s i t u a t i o n  t h a t  p e r s o n a l i t y  n o t  a g e  is t h e  
v a r i a b l e .  You have  r a i s e d  two e x c e l l e n t  p o i n t s .  

The p o i n t  on  t e a c h i n g  somebody who comes i n t o  t h a t  
c l a s s r o o m .  One guy  who is  g o i n g  t o  r e t i r e  i n  two months,  w e  
were j u s t  t a l k i n g ,  t h a t  k ind  of  a g u y ,  h e  buys  i t  b u t  n o t  on 
t h e  su r f ace ,  b e c a u s e  he  h a s  f a m i l y  p rob lems ,  and  h e  is 
s t r u g g l i n g  w i t h  some p e r s o n a l  i s sues .  Now i n  answer t o  
t h a t ,  w e  f i n d  a l o t  o f  p rob lems  from guys  who a re  4 5 ,  50, 55 
y e a r s  o l d .  The re  is a s a y i n g ,  t h e  t r o u b l e s o m e  p e r s o n  is a 
t r o u b l e d  p e r s o n .  Nobody w a n t s  t o  f l y  w i t h  them and y e t  t h e y  
a r e  t h e  k i n d  of p e o p l e  who a r e  s t r u g g l i n g .  So somet imes  
t h e y  a r e  l o o k i n g  f o r  an answer.  So I t h i n k  t h a t ' s  p a r t  o f  
t h e  problem and o u r  program h e l p s  them. 

You ra i sed  a n  e x c e l l e n t  p o i n t .  I ' m  n o t  t r y i n g  t o  s k i r t  
a round  i t ,  I d o n ' t  r e a l l y  know. B e h a v i o r a l l y  o l d  dog ,  new 
t r i c k s ;  I ' m  n o t  su re  what  t h a t  means, b e c a u s e  a p e r s o n  w i l l  
buy i t  a t  a n y  a g e  i f  t h e y  a r e  r e c e p t i v e  t o  i t  p e r s o n a l i t y -  
wise, i f  t h e y  a r e  r e a d y  f o r  l o o k i n g  a t  t h e i r  l i f e  f o r  
wha teve r  r e a s o n .  

The o t h e r  i s s u e  is  new h i r e s .  W e  h a v e n ' t  r u n  th rough  
t h e  new h i r e s  i n  t h i s  program y e t .  P a r t  o f  t h e  r e a s o n  t h i s  
program h a s  been  a c c e p t e d ,  I t h i n k ,  i s  t h a t  t h e  o l d e r  
c a p t a i n s  see a d i f f e r e n c e  between them and t h e  new p e o p l e  
and want t o  b r i d g e  t h e  gap .  And you 've  h i t  on  e d u c a t i o n  a s  
b e i n g  one  o f  t h e  t h i n g s .  So t h e y  a r e  a l s o  l o o k i n g  f o r  t o o l s  
t o  b r i d g e  t h a t  g a p ,  and  I t h i n k  t h a t ' s  t h e  o t h e r  p o s i t i v e  
p a r t  o f  t h i s .  

DR. LAUBER: D i c k  Norman. 

CAPT, NORMAN: D i c k  Norman, cha i rman  o f  p i l o t  t r a i n i n g  
commi t t ee  f o r  ALPA.  

I ' v e  j u s t  g o t  t o  -- I j u s t  c a n ' t  ho ld  back anymore -- 
and s t a n d  up h e r e  and g e t  w i t h  you gen t l emen .  You a r e  s u c h  
a f i n e  g r o u p  o f  p e o p l e ,  I d o  want  t o  t a l k  w i t h  Pau l  and A 1  
l a t e r  i n  some o f  t h e s e  workshops i n  r e f e r e n c e  t o  t h e  f l i g h t  
crew t r a i n i n g  t e c h n o l o g y  and  c o n d i t i o n s  i n  t h e  c o u n t r y ,  a s  I 
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c a n  see i t  and o u r  commi t t ee  d o ,  t h r o u g h o u t  o u r  working  w i t h  
a l l  t h e  a i r l i n e s  b o t h  commuter and of  c o u r s e  t h e  r e g i o n a l s .  

S t a n ,  b o t h  you and R o b e r t ,  e s p e c i a l l y  S t a n  t h e r e ,  t h e  
c a p t a i n  deve lopmen t  t r a i n i n g  t h a t  you have  d e v e l o p e d ,  I 
t h i n k ,  is a b s o l u t e l y  e x c e l l e n t .  Our commi t t ee  and myse l f  
p e r s o n a l l y  h a v e  been  t h r o u g h  many o f  t h e s e  t r a i n i n g  a reas ,  
e s p e c i a l l y  w i t h  U n i t e d ,  and  I c a n  see t h e  e f f  t o f  t h i s  
c a p t a i n  deve lopmen t  t r a i n i n g  and  a l s o  t h e  man f a c t o r s  
p o r t i o n  t h a t  e n t e r s  i n t o  i t  and  t h e  t r a i n i n g  t h a t  i s  so  v e r y  
impor t a n  t . 

The q u e s t i o n  t h a t  I h a v e  may b e  d i r ec t ed  more towards  
J o h n ,  I g u e s s ,  i s  j u s t  where  a r e  w e  g o i n g  t o  g o  and how w e  
c a n  g e t  t h i s  t r a i n i n g  d i s t r i b u t e d  t h r o u g h o u t  t h e  i n d u s t r y  
and  what a f f e c t  w e  c a n  have t h r o u g h  t h e  FAA t o  r e q u i r e  t h i s .  
I t h i n k  i t  is so  v e r y  i m p o r t a n t  i n  t r a i n i n g .  

A l l  you g e n t l e m e n  have  s e e n  s o  f a r  t h i s  morning i n  what  
h a s  been  p r e s e n t e d  t o  you,  is e x t r e m e l y  i m p o r t a n t  i n  t h e  
c o c k p i t  area.  I ' v e  deve loped  a p a p e r  here e n t i t l e d  
" T r a i n i n g  P i l o t s  i n  t h e  Area o f  Judgment ,  Decis ion-making 
and C o c k p i t  Management" which I i n t e n d  t o  p r e s e n t  b e f o r e  t h e  
S A E  symposium i n  Long Beach. I t  is c o p y r i g h t e d ,  and  I w i s h  
I c o u l d  d i s t r i b u t e  i t  r i g h t  away, b e c a u s e  i t  is i n  l i n e  
e x a c t l y  w i t h  b o t h  what  t h e s e  g e n t l e m e n  have  been d i s c u s s i n g .  
I t ' s  a v e r y  i m p o r t a n t  i s sue  from t h e  many y e a r s  e x p e r i e n c e  
I ' v e  had i n  o p e r a t i o n  o f  a i r c r a f t  a s  a p i l o t  w i t h  Pan 
American. And t h e  c o c k p i t  c o n d i t i o n s  I c a n  see i t  i s  so  
v e r y  i m p o r t a n t  what t h e s e  p e o p l e  a r e  t a l k i n g  a b o u t .  

And my q u e s t i o n ,  I g u e s s ,  i s  r e a l l y  d i r e c t e d  towards  
you,  John .  What w e  c a n  d o  and what d i r e c t i o n  and what c l o u t  
is n e c e s s a r y  t o  g o  i n  t h i s  so  w e  c a n  b r i n g  t h i s  o u t  t o  t h e  
i n d u s t r y ?  I t ' s  so v e r y  i m p o r t a n t .  

DR. LAUBER: 1'11 g i v e  a v e r y  q u i c k  answer  t o  t h a t ,  
D i c k .  I t h i n k  w e  a r e  i n  t h e  p r o c e s s  o f  d o i n g  j u s t  t h a t  by 
m e e t i n g s  s u c h  a s  t h i s .  I t h i n k  t h a t  we 've  found,  t h a t  a s  a 
r e s u l t  o f  b e i n g  a b l e  t o  g e t  i n d u s t r y  p e o p l e  t o g e t h e r  t o  
d i s c u s s  t h e s e  i s sues  a t  m e e t i n g s  l i k e  t h i s  and t h e n  
g e n e r a t i n g  r e p o r t s  and d i s s e m i n a t i n g  t h o s e  t o  t h e  i n d u s t r y ,  
t h a t  we've g e n e r a t e d  a g r e a t  d e a l  of a w a r e n e s s  o f  t h e  
p rob lems  and t h e  i s s u e s  w i t h i n  t h e  i n d u s t r y  and  I ' m  n o t  sure  
w h a t  w e  c a n  d o  beyond t h e  k i n d s  o f  t h i n g s  t h a t  w e  a r e  d o i n g  
now t o  speed  up t h e  p r o c e s s .  I t h i n k  t h e r e  a r e  many t h i n g s  
t h a t  e n t e r  i n t o  it. 

I t h i n k  t h e  i n d u s t r y  h a s  t r a d i t i o n a l l y  been  r e l a t i v e l y  
c o n s e r v a t i v e  w i t h  
and  I t h i n k  t h e r e  
i n  t h i s  case a s  
d o  t h e s e  t h i n g s .  

r e g a r d -  t o  c h a n g e s  i n  f l i g h t  crew t r a i n i n g ,  
a r e  v e r y  good r e a s o n s  f o r  t h a t  t h a t  a p p l y  
w e l l .  I t h i n k  we a r e  j u s t  l e a r n i n g  how t o  
So I g u e s s  my answer is t h a t  s o  f a r  a s  I 
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c a n  see, P i c k ,  we're d o i n g  it. And i f  anybody h a s  any  
f u r t h e r  s u g g e s t i o n s  a s  t o  how w e  c a n  d o  more,  we're open t o  
h e a r i n g  i t .  

W e  have s e v e r a l  q u e s t i o n s .  Let's t a k e  o n e  h e r e  i n  t h e  
back  row. 

MR. SKOUGAARE: I ' m  Denn i s  Skougaard  of  Big Sky 
A i r l i n e s .  I remember r e a d i n g  a few y e a r s  a g o  t h a t  L u f t h a n s a  
had a program u s i n g  b io rhy thms ,  and  i f  t h e y  found p i l o t s  on  
t h e  low s i d e  o f  t h e  b io rhy thm s c a l e  t h e y  grouncled them. What 
I am wonder ing  is: I n  your  program,  i f  you have  p e o p l e  t h a t  
a r e  unde r  s t r e s s  t h e m s e l v e s  o r  r e c o g n i z e  p e o p l e  i n  t h e i r  
c o c k p i t  t h a t  a r e  unde r  a g r e a t  d e a l  of  s t ress ,  d o  you 
e n c o u r a g e  them t o  ground t h e m s e l v e s  o r  t o  come t o  you and 
s a y  maybe so and s o  s h o u l d n ' t  b e  f l y i n g  under  t h e  
c i r c u m s t a n c e s  h e ' s  g o t  t o  d e a l  w i t h ?  

CAPT. F I C K E S :  Yes, s i r ,  w e  v e r y  much e n c o u r a g e  p e o p l e  
t o  u n d e r s t a n d  -- t h a t ' s  p a r t  o f  t h i s  e d u c a t i o n  p r o c e s s  f o r  
t h e  i n d i v i d u a l  who is g o i n g  t h r o u g h  some s t r e s s f u l  
e x p e r i e n c e  t o  u n d e r s t a n d  and come t o  u s ,  and  w e  w i l l  make 
a r r a n g e m e n t s  f o r  him t o  remove h i m s e l f  f rom d u t y .  T h e r e  a r e  
a l l  k i n d s  o f  ways you c a n  d o  t h a t .  I c a n  remember f l y i n g  
w i t h  c a p t a i n s  back  when t h e y  were g o i n g  t h r o u g h  maybe a 
m a r i t a l  s i t u a t i o n ,  and t h e y  would s i t  and  l o o k  o u t  t h e  
window and n o t  t a l k  t o  m e  f o r  h o u r s .  T h a t ' s  one  h e l l  o f  a 
s i t u a t i o n  t o  b e  i n .  

DR. S E L L A R D S :  I would l i k e  t o  s a y  o n e  t h i n g  on t h a t .  
One t h i n g  is b i o r h y t h m s ,  p e r  se,  t h e r e  a r e  no s c i e n t i f i c  
s t u d i e s  t o  s u p p o r t  b i o r h y t h m s .  Now c i r c a d i a n  rhythms i s  a 
d i f f e r e n t  s i t u a t i o n ,  b u t  b i o r h y t h m s  t h e r e  is no s c i e n t i f i c  
s t u d y .  You know, I c a r r i e d  a l u c k y  penny i n  my p o c k e t ,  and 
t h a t  g o t  m e  t h r o u g h  Vietnam. T h a t ' s  my b e l i e f .  But I ' m  
s a y i n g  t h e r e  is no s c i e n t i f i c  s t u d y  t o  s u p p o r t  b i o r h y t h m s ,  
So t h o s e  k ind  of  i s sues  w e  t a l k  a b o u t .  T h a t ' s  a se l f -  
f u l f i l l i n g  p r o p h e s y  - I ' m  g o i n g  t o  have  a down day .  So w e  
t a l k  a b o u t  t h o s e  k ind  of  i s sues ,  and  t h o s e  a r e  good i s s u e s  
t o  a d d r e s s ,  t h a t ' s  a n  e x c e l l e n t  p o i n t ,  

And t h e  o t h e r  p a r t  is  w e  d o  have  phone c a l l s  from 
p i l o t s  who s a y ,  h e y ,  I d o n ' t  want  t o  f l y  f o r  a w h i l e .  And 
t h e y  see m e  o r  somebody e l s e  till t h e y  g e t  t h e  s i t u a t i o n  
s t r a i g h t .  W e  a r e  hoping  f o r  a p a y o f f  t h e r e .  

DR. LAUBER: Another  o n e  r i g h t  here,  

MR. BLUME: Bob B l u m e  of I m p e r i a l  A i r l i n e s .  You g o t  
r ea l  c l o s e  t o  a good p o i n t ,  and  t h a t  is when a guy  comes up 
t o  you and s a y s  I ' m  under  stress; my m a r r i a g e  i s n ' t  g o i n g  
e x a c t l y  t h e  way i t  s h o u l d  b e  g o i n g ;  o r  my dog d i e d ;  o r  
w h a t e v e r ,  you p u l l  him o f f  t h e  l i n e ,  and  h e  d o e s n ' t  a d j u s t  
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o r  he  d o e s n ' t  come back .  What d o  you d o  w i t h  him? I ' m  sure  
t h e  un ion  would be  i n t e r e s t e d  i n  i t .  

CAPT, FICKES: W e l l ,  w e  d e a l  w i t h  t h e  i s s u e .  The p o i n t  
is t h a t  he  is o f f  t h e  l i n e .  We've i d e n t i f i e d  t h e  problem, 
and  we're t r y i n g  t o  c o r r e c t  i t .  And t h a t ' s  n o t  a l w a y s  
n e c e s s a r y .  F r e q u e n t l y  you c a n  have  d i s c u s s i o n s  and  work 
t h i n g s  o u t  j u s t  v e n t i l a t i n g  and g e t  t h e  gen t l eman  back t o  
work much q u i c k e r .  

MR. BLUME: Have you e v e r  used  a n y  o f  t h e  t r a i n i n g  o r  
a n y  o f  t h e  s e l f - e v a l u a t i o n  t h i n g s ,  a n d ,  you know, t o  g e t  
back  t o  what you were t a l k i n g  a b o u t ,  u s e  i t  a s  a p r o f i l e  f o r  
a new h i r e  o r  f o r  an  upgrade  t o  your  a d v a n t a g e ?  

DR,  SELLARDS:  N o .  We have  s t a y e d  away from t h a t  whole 
i s s u e .  

MR. BLUME: Simply b e c a u s e  i t  would b e  t h r e a t e n i n g  t o  
t h e  p e o p l e  who a r e  t a k i n g  i t?  

DR. SELLARDS: A b s o l u t e l y .  We want  t h e  a s s e s s m e n t  t o  
come from i n s i d e  t h e  i n d i v i d u a l .  So t h a t ' s  an e x c e l l e n t  
p o i n t .  W e  h a v e n ' t  touched  t h a t  a t  a l l .  I n  f a c t ,  when we 
s t a r t e d ,  t h a t  was a b i g  t h i n g  was t h a t  w e  were g o i n g  t o  
psych  o u t  a l l  t h e s e  p e o p l e .  You c a n ' t  d o  t h a t ,  f i r s t  o f  
a l l .  

DR. LAUBER: One h e r e .  

MR. BREWER: Chuck Brewer from Summit A i r l i n e s .  

My q u e s t i o n  is: W e  t a l k e d  e a r l i e r  a b o u t  i n s t r u c t i o n a l  
t e c h n o l o g y  and t h e  a b i l i t y  f o r  a g round  i n s t r u c t o r  n o t  
n e c e s s a r i l y  t o  b e  a mechanic  b u t  u n d e r s t a n d  what h e ' s  
t e a c h i n g .  And from t h e  c o c k p i t  r e s o u r c e  management c o n c e p t ,  
would you a d v i s e  anybody g o i n g  i n t o  t h i s ,  when you s t a r t  
t a l k i n g  t r a n s a c t i o n a l  a n a l y s i s  and b e h a v i o r a l  management and  
c h a n g i n g ,  t o  have  someone l i k e  y o u r s e l f ,  a d o c t o r ,  a s  
opposed  t o  someone on  s t a f f ?  I t  seems t o  b e  a v e r y  
q u a l i f i e d  f i e l d ,  i n  which case I t h i n k  w e  a r e  l o o k i n g  a t  how 
c a n  w e  d o  t h i s  and w h a t  s h o u l d  w e  d o  t o  do i t  c o r r e c t l y ,  and  
c a n  w e  r e a l l y  p u l l  a s e n i o r  c a p t a i n  o r  someone w e  t h i n k  i s  a 
n i c e  p e r s o n .  O r  s h o u l d  w e  b e  l o o k i n g  a t  a c o n s u l t a n t  l i k e  
y o u r s e l f  t o  run  a program l i k e  t h i s ?  

DR. SELLARDS: I t h i n k  you h i t  o n  a key  p o i n t  t h a t  even  
i f  i t ' s  a n  o u t s i d e  p e r s o n ,  you know, t h e  o l d  t h i n g  a h o u t  t h e  
e x p e r t s  a r e  anyone  50 miles from home. The o f h e r  p o i n t  is, 
y e s ,  y ~ u  d o  have t o  have  somebody who is q u a l i f i e d .  I t h i n k  
some o f  t h e  programs h a v e n ' t  f lown a s  w e l l  p e r h a p s  b e c a u s e  
t h e  i n s t r u c t o r  w a s n ' t  w e l l  q u a l i f i e d .  
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So you h i t  on  a key  t h i n g .  Yes, number o n e ,  i t  s h o u l d  
b e  an  o u t s i d e  p e r s o n  and ,  y e s ,  t h e y  s h o u l d  have  c r e d e n t i a l s .  
When I ' m  f l y i n g  w i t h  somebody, I d o n ' t  want  somebody t h a t  
i s n ' t  c r e d e n t i a l e d  i n  t h a t  l e f t  s e a t  f l y i n g  t h a t  a i r c r a f t ,  
and I would want  t h e  same t h i n g  i n  a t r a i n i n g  program. Not 
t h a t  t h e y  a r e  g o i n g  t o  b e  t h a t  much d i f f e r e n c e  p e r h a p s ,  
l e a s t  t h e y  have  a c r e d e n t i a l .  They 've  jumped t h r o u g h  t h e  
hoops  t h e  same way t h e  p i l o t  h a s  jumped t h r o u g h  t o  g e t  
c r e d e n t i a l e d  f o r  f l y i n g ,  s o  i f  you want  t o  u s e  t h a t  
, s i m i l a r i t y .  T h a t ' s  a n  e x c e l l e n t  p o i n t .  

DR. LAUBER: Ed C a r r o l l .  

CAPT. CARROLL: Ed C a r r o l l  f rom U n i t e d .  

I wan t  t o  addres s  someth ing  t h a t  D i c k  Norman r a i sed ,  
and  I t h i n k  t h e  l a s t  p o i n t  t h a t  Bob j u s t  made is i n d i c a t i v e  
o f  what I am go ing  t o  s a y .  Each o f  us  who are  g o i n g  t o  make 
an  a p p r o a c h  t o  t h i s  t o d a y ,  I t h i n k  you a r e  g o i n g  t o  f i n d ,  
h a v e '  s l i g h t l y  d i f f e r e n t  a p p r o a c h e s  and i n t e r p r e t a t i o n s  o f  
p a r t s  o f  t h e  program. And w i t h  t h a t  i n  mind,  when w e  p u t  
o u r  program t o g e t h e r  I went t o  t h e  FAA i n  Washington b e f o r e  
w e  s t a r t e d  i t  t o  m a k e  sure  of two t h i n g s :  one ,  t h a t  t h e y  
d i d n ' t  h a v e  any  r e a l  o b j e c t i o n  t o  what w e  were d o i n g  from a 
r e g u l a t o r y  s e n s e ,  and  two,  i f  t h e y  e v e r  t h o u g h t  a b o u t  making 
i t  a r e g u l a t i o n  I d i d n ' t  want them t o  r e i n v e n t  t h e  w h e e l .  I 
f i g u r e d  i f  w e  had someth ing  g o i n g  t h a t  t h e y  c o u l d  a d d r e s s ,  
t h e n  t h e y  w o u l d n ' t  have  t o  s t a r t  from s c r a t c h .  

So I g u e s s  wha t  I ' d  l i k e  t o  s a y  t o  D i c k  a t  t h i s  p o i n t  
i s  w e  a l l  b e l i e v e  t h a t  t h i s  k ind  of t r a i n i n g  s h o u l d  b e  done.  
B u t  u n t i l  w e  have r e s o l v e d  e x a c t l y  how t h e  t r a i n i n g  s h o u l d  
b e  a d d r e s s e d ,  I d o n ' t  t h i n k  w e  want  t o  push t o o  h a r d  f o r  
r e g u l a t o r y  a p p r o a c h  f o r  t h i s  y e t ,  a l t h o u g h  I r e a l l y  b e l i e v e  
i t  w i l l  come i n  t h e  n e x t  c o u p l e  o f  y e a r s .  R u t  when w e  
r e s o l v e  o u r  own c o n s i d e r a t i o n s  and d i f f e r e n c e s ,  t h e n  w e  a r e  
i n  a b e t t e r  p o s i t i o n  t o  approach  i t ;  o t h e r w i s e  you a r e  g o i n g  
t o  b e  g o i n g  f o u r  d i f f e r e n t  d i r e c t i o n s  w h i l e  you a r e  w a i t i n g  
t o  d e c i d e  what i s  t h e  b e s t  way t o  a p p r o a c h  i t .  

CAPT. F I C K E S :  Could I j u s t  respond t o  Ed ' s  s t a t e m e n t  
t h e r e ?  I a g r e e  w h o l e h e a r t e d l y  w i t h  you. As I ment ioned  
e a r l i e r ,  w e  a r e  t a l k i n g  methodology h e r e ,  gen t l emen .  What 
works f o r  u s  won ' t  work f o r  somebody e l s e  o r  wha teve r .  I 
t h i n k  i t  is i m p o r t a n t  t h a t  w e  u n d e r s t a n d  t h e  bot tom l i n e  o f  
a l l  t h i s ,  how e f f e c t i v e  i t  is and s o  f o r t h  b e f o r e  w e  a l l  
race o u t  and s t a r t  w r i t i n g  new ru l e s  and r e g u l a t i o n s ,  

CAPT. NORMAN: J u s t  a moment. I ' m  t a k i n g  t h i s  from 
P a u l  h e r e .  I want  t o  r e p l y  t o  t h e  two gen t l emen .  I 
c e r t a i n l y  a g r e e  w i t h  you o n  t h a t .  I t ' s  n o t  t h e  f a c t ,  a s  I 
s a i d ,  w e  need t h e  c l o u t  i n  t h e r e .  I t  p r o b a b l y  w a s n ' t  t h e  
r i g h t  p h r a s e o l o g y .  B u t  w e  d o  need t o  a d d r e s s  t h i s ,  a s  t h e s e  
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g e n t l e m e n  s a i d ,  and  I ' m  a d d r e s s i n g  i t  b y  t h e  mere f a c t  of 
e x p e r i e n c e  and e x p o s u r e  o v e r  many y e a r s  and wa tch ing  
c o n d i t i o n s .  

And w e  a r e  a p p r o a c h i n g  t h i s  a r ea ,  a s  i t  was j u s t  
e x p l a i n e d  from our  g e n t l e m a n  from i t e d  t h e r e ,  t h a t  i n  
p r o b a b l y  two o r  t h r e e  y e a r s  t h i s  w i l l  come a b o u t .  I ' m  n o t  
f o r  r e g u l a t i o n s  a n y  more t h a n  anybody e l s e  is, b u t  I f e e l  
t h i s  is a v e r y  i m p o r t a n t  a r ea ,  e x t r e m e l y  i m p o r t a n t  a rea  f o r  
a i r  s a f e t y .  So I d i d  want  t o  make  a f a c t  o f  t h a t  f o r  t h e  
r e c o r d .  Here's P a u l ,  one  o f  my members. 

MR. ISTOCK: Thanks,  D i c k .  H e ' s  my b o s s ;  what  c a n  I 
s a y ?  B e s i d e  working  f o r  D i c k ,  I f l y  f o r  Del ta ,  And I have  
a q u e s t i o n  f o r  D r .  S e l l a r d s .  

What i s  your  o p i n i o n  o f  p s y c h o l o g i c a l  t e s t i n g  v i a  
i n t e r v i e w ,  e t  c e t e r a ,  b e f o r e  an  i n d i v i d u a l  is h i r e d  a s  a 
method o f  p r e v e n t i n g  some o f  p rob lems  t h a t  w e  a r e  t a l k i n g  
a b o u t ?  

DR. SELLARDS:  I d o n ' t  d o  t h i s  f u l l  t i m e ,  b u t  I would 
s a y  y o u ' v e  h i t  on  a good i s s u e .  I ' m  amazed t h a t  t h e r e  
a r e n ' t  more t e s t s  d o n e  a s  f a r  a s  i d e n t i f y i n g  problem p e o p l e  
a t  some p o i n t .  I want  t o  a d d r e s s  t h e  o t h e r  p o i n t  t h a t  was 
r a i s e d ,  W e  know some e d u c a t i o n a l  t r u t h s  t h a t  a r e  around us .  
I t  i s n ' t  n e c e s s a r i l y  a n  unknown area  -- t h e r e  a r e  some f i rm 
p roven  m e t h o d o l o g i e s .  T h e r e  is p l e n t y  o f  d a t a  o u t  t o  

w h e t h e r  you d o  i t  t h i s  way o r  t h a t  way, w e  know t h a t  t h e r e  
a r e  some e d u c a t i o n a l  t r u t h s  o n  how you a r r i v e  a t  a g o a l ,  

s u p p o r t  and answer  some o f  t h e  i s s u e s  b e i n g  d i s c u s s e d  -- so  

The o t h e r  p o i n t ,  t hough ,  I would a g r e e  t h a t  I am amazed 
t h a t  t h e r e  a r e n ' t  more tests d e v e l o p e d  -- t h e r e  a r e  some 
v a l i d  and r e l i a b l e  t e s t s  o u t  t h e r e  t o  d o  some i d e n t i f i c a t i o n  
l i k e  t h a t ,  and I ' m  amazed t h a t  w e  d o n ' t  d o  t h a t .  T h a t ' s  an  
i n t e r e s t i n g  p o i n t ,  t o o ,  b e c a u s e  w e  have  g u y s  i n  o u r  c l a s s  
s a y  t h a t  t h e  u n i o n  p r o t e c t s  t h e  v e r y  p e o p l e  t h a t  s h o u l d  b e  
thrown o u t  o f  t h e  c o c k p i t .  So t h a t ' s  a n  i n t e r e s t i n g  dilemma 
t h e r e ,  t o o .  T h e y ' l l  s a y  we've g o t  t o  g e t  r i d  of  t h i s  guy ,  
b u t  y o u ' v e  g o t  t o  b e  c a u g h t  w i t h  a smoking gun and a dead 
g e n e r a l  b e f o r e  a n y t h i n g  i s  g o i n g  t o  b e  done.  So t h a t ' s  
a n o t h e r  i n t e r e s t i n g  Catch-22 i n  t h e  whole p r o c e s s .  And even  
i n  t h e  psych  t e s t i n g  p a r t ,  I t h i n k  t h a t ' s  w r i t t e n  i n  t h e  new 
u n i o n  r u l e s  t h a t  t h e r e  w o n ' t  b e  any  p s y c h o l o g i c a l  t e s t i n g  
done  on p i l o t s ,  Now i n  t h e  med s c h o o l s  w e  a r e  t e a c h i n g  
p h y s i c i a n s  t h a t  a m e n t a l  s t a t u s  r e p o r t  is a s  u s e f u l  a s  
d r a w i n g  b lood .  So i t ' s  a good p o i n t .  

DR. LAUBER: Did you have  a q u i c k  comment? 

MR. LIDDELL:  Roland L i d d e l l  w i t h  ALPA. One comment is  
t o o  t h a t  when you a r e  t a l k i n g  a b o u t  s c r e e n  tes t h a t  p e o p l e  
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change .  And 2 0  y e a r s  a f t e r  someone is  h i r e d ,  many t h i n g s  
w i l l  change  i n  a p e r s o n ' s  p e r s o n a l i t y ,  s o  t h a t  you l o o k  back  
and s a y  why d i d  w e  h i r e  h im?  

B u t  p r o f e s s i o n a l  s t a n d a r d s .  Have you looked  a t  USAir 
i n t o  a g r o u p  o f  p i l o t s  t h a t  would h a n d l e  p rob lems  i n  your  
c o c k p i t ,  whe the r  i t  b e  a c o - p i l o t ,  f l i g h t  e n g i n e e r  o r  
c a p t a i n  o r  w h a t e v e r ,  t h a t  you c a n  r e f e r  t h e s e  i n d i v i d u a l s  
who migh t  have  p rob lems  t o  a g r o u p  t h a t  w i l l  t r y  t o  s o l v e  
t h e s e  p rob lems ,  and t h i s  w i l l  s t a y  away o u t  of t h e  
managements '  i n f o r m a t i o n  s o u r c e ?  

I n  o t h e r  words,  w i t h i n  t h e  u n i o n  g r o u p  d o  you have  a 
g r o u p  o f  p i l o t s  t h a t  h a n d l e  p rob lems  and a g a i n  t h e  
management is o u t  o f  t h e  l o o p ,  s o  t o  s p e a k ,  s o  t h e s e  
p rob lems  c a n  b e  d e a l t  w i t h  c o m p l e t e l y  anonymously and t r y  t o  
s o l v e  t h e  problem b e f o r e  i t  g e t s  s o  g i g a n t i c  t h a t  i t  migh t  
a f f e c t  someone ' s  t e r m i n a t i o n  o r  wha teve r?  

CAPT. FICKES:  Yes. 1'11 respond t o  t h a t .  W i t h i n  t h e  
ALPA g r o u p  t h e r e  is a p r o f e s s i o n a l  s t a n d a r d s  commi t t ee  which 
f u n c t i o n s  i n  o u r  a i r l i n e  a s  i t  d o e s ,  I ' m  su re ,  i n  e v e r y  
o t h e r  one .  U n f o r t u n a t e l y ,  a s  Doc s a i d ,  f r e q u e n t l y  i t  t a k e s  
a smoking gun and a dead  g e n e r a l  t o  g e t  a n y  a c t i o n .  

I n  t h i s  p a r t i c u l a r  program w e  a r e  n o t  i n t e r e s t e d  i n  
t e s t i n g  p e o p l e ,  s e t t i n g  up p r o f i l e s  and r e a l l y  g e t t i n g  i n t o  
t h a t  a r e a .  W e  a r e  i n t e re s t ed  i n  e d u c a t i o n .  W e  f e e l  t h a t  
t h e r e  is an awfu l  l o t  o f  g round  t o  be  p loughed i n  e d u c a t i o n .  
And you s t a r t  t a c k i n g  on a s s e s s m e n t s  and t h a t  s o r t  o f  t h i n g  
and s p e c i a l  s t u d y  g r o u p s ,  and  t h e  f i r s t  t h i n g  you know is  
you 've  g o t  a r e a l  problem. P e o p l e  d o  n o t  a c c e p t  t h e  
program. I t  used  t o  be c a l l e d  F i c k e s '  charm s c h o o l .  Now 
p e o p l e  a r e  t r y i n g  t o  g e t  i n  t h e r e ,  b e c a u s e  w e  s t a y  away from 
t h o s e  v e r y  s e n s i t i v e  s u b j e c t s .  

DR. LAUBER: Thank you a g a i n .  I ' m  s o r r y  a g a i n  t o  a l l  
o f  you whose q u e s t i o n s  w e  c o u l d n ' t  g e t  t o .  We'll t r y  t o  
work them i n  a t  some p o i n t .  You a r e  a b o u t  t o  have  a un ique  
e x p e r i e n c e ,  and t h a t  is e a t i n g  a t  t h e  Ames c a f e t e r i a .  

(The noon recess was t a k e n . )  

W e  a r e  g o i n g  t o  c o n t i n u e  on  i n  t h e  same v e i n  and t h a t  
i s  t o  t a k e  a l o o k  a t  a n o t h e r  program t h a t  d e a l s  w i t h  t h e  
c o - c a l l e d  n o n t e c h n i c a l  s i d e  of f l i g h t  crew t r a i n i n g .  

J i m  S i f f o r d ,  who is d i r e c t o r  o f  f l i g h t  s t a n d a r d s  a t  
Piedmont  A i r l i n e s ,  h a s  been  w i t h  Piedmont  s i n c e  1959, and 
h a s  f lown a l l  of  t h e  a i r p l a n e s  t h a t  Piedmont h a s  f lown i n  
t h a t  p e r i o d  of  t i m e .  H e  is r a t e d  on b o t h  Boe ings ,  t h e  737, 
t h e  727,  and he is a l s o  a member o f  t h e  ATA t r a i n i n g  
commi t t ee  and was v ice -cha i rman  o f  t h a t  commi t t ee  i n  1982.  
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H i s  c o l l e a g u e ,  Hugh Hun t ing ton  is v i c e - p r e s i d e n t  of  
O r g a n i z a t i o n a l  C o n s u l t a n t s ,  Inc. ,  i n  C h a r l o t t e ,  Nor th  
C a r o l i n a  and is working ,  a s  a c o n s u l t a n t  f o r  Piedmont. 

H e  h a s  g r a d u a t e  d e g r e e s  i n  b u s i n e s s  and psycho logy  and 
is  p r i n c i p a l l y  i n t e re s t ed  i n  problems h a v i n g  t o  do  w i t h  
g r o u p  dynamics and o r g a n i z a t i o n a l  b e h a v i o r ,  I t h i n k  you w i l l  
be  i n t e re s t ed  i n  t h e  approach  t h a t  J i m  and Hugh have t a k e n  
a t  Piedmont i n  i n t e g r a t i n g  these  e l e m e n t s  i n t o  t h e i r  
program. H e  d o e s  a l o t  o f  work s i m i l a r  t o  what h e ' s  do ing  
w i t h  Piedmont f o r  o t h e r  i n d u s t r i a l  c l i e n t s ,  s o  h e  h a s  a good 
background and good d e a l  of e x p e r i e n c e  i n  d o i n g  t h e s e  k i n d s  
o f  t h i n g s ,  

With t h a t  I ' d  l i k e  t o  t u r n  t h e  podium o v e r  t o  my 
f r i e n d ,  C a p t a i n  J i m  S i f f o r d  from Piedmont .  
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MANAGEMENT T R A I N I N G  FOR COCKPIT CREWS A T  PIEDMONT FLIGHT 

J.C. S i f f o r d  

Piedmont  A i r l i n e s  

CAPT. SIFFORD: I t  is a l s o  our p l e a s u r e  t o  b e  h e r e  t o d a y  
t o  b e  p r e s e n t e r s  t o  t h i s  g r o u p  t h a t  we 've worked w i t h  f o r  
q u i t e  a w h i l e  and I l o o k  f o r w a r d  t o  working  w i t h  i n  t h e  
f u t u r e .  

The re  a r e  a c o u p l e  o f  comments t h a t  were made e a r l i e r  
t h a t  I m i g h t  j u s t  a d d r e s s  t o  s a v e  q u e s t i o n s  l a t e r .  I t h i n k  
i t  is f o r t u n a t e  t h a t  w e  g o t  t o  g o  second  and h e a r  some o f  
t h e  q u e s t i o n s  t h a t  were a sked  o f  eve ryone .  

When w e  d e v e l o p e d  t h e  program,  Hugh Hun t ing ton  and I 
s e t  f o r t h  a c o u p l e  o f  g o a l s  t h a t  w e  wanted t o  work a s  f a r  a s  
w h a t  would be c o v e r e d  i n  t h e  program, o f  c o u r s e ,  and  some o f  
t h e  t y p e  t h i n g s  t h a t  you would imagine :  What d o  w e  want  t o  
t r a i n  t h e  p i l o t s ;  when d o  w e  want  t o  do  i t ;  w h a t ' s  t h e  b e s t  
t i m e ,  p r i o r  t o  s i m u l a t o r ,  a f t e r  s i m u l a t o r ,  b e f o r e  t h e  o r a l ,  
a f t e r  t h e  o r a l ;  s h o u l d  t h e y  b e  r e l a x e d  a n d  a i r p l a n e s  o f f  
t h e i r  mind, n o t  w o r r y i n g  a b o u t  t h e i r  FAA c h e c k  o r  company 
c h e c k ?  These a r e  many o f  t h e  t h i n g s  you w i l l  b e  f a c e d  w i t h  
when you d e v e l o p  a p l a n .  

We a l s o  went  t o  t h e  ALPA commi t t ee ,  which I t h i n k  is  
e s s e n t i a l  i n  o r d e r  t o  g e t  t h e  b a c k i n g  o f  t h e  p i l o t s .  I 
t h i n k  t h e y  need t o  b e  c o n t a c t e d ,  and  w e  worked c l o s e l y  w i t h  
them i n  t h e  deve lopmen t  o f  t h e  program. The program on o u r  
p a r t  is c o m p l e t e l y  v o l u n t a r y .  W e  a s k e d  t h e  p e o p l e  would 
t h e y  l i k e  t o  p a r t i c i p a t e .  W e  c o n t a c t  t h e  d i v i s i o n  c h i e f  
p i l o t ,  and w e  s a y  s e n d  u s  some p i l o t s .  

We've gone  o n e  s t e p  f a r t h e r  w i t h  o u r  program. W e  t r y  
t o  g r o u p  t r a i n e e s  by s e n i o r i t y .  T h a t ' s  t o  s a y ,  w e  d o n ' t  
want  a c a p t a i n  t h a t ' s  j u s t  c h e c k e d  o u t  t o  be i n  t h e  same 
c l a s s  w i t h  a c a p t a i n  t h a t ' s  been a c a p t a i n  f o r  2 5  o r  30 
y e a r s .  W e  f e e l  l i k e  i t ' s  a more f r e e  exchange  o f  
i n f o r m a t i o n  between t h e  g r o u p  which Hugh w i l l  refer t o  
l a t e r .  And w e  t h i n k  t h i s  i s  a way t h a t  works bes t .  
F o r t u n a t e l y  o r  u n f o r t u n a t e l y  a s  t h e  c a s e  may b e ,  w e  have  n o t  
worked o u r  way up v e r y  f a r .  W e  a r e  a t  a b o u t  f i v e  p e r c e n t  o f  
o u r  p i l o t s .  The r e a s o n  is  o b v i o u s l y  t r y i n g  t o  g e t  t h e  
p e o p l e  o f f  t h e  l i n e .  W e  a r e  p a y i n g  $ 2 4 0  o r  $ 2 5 0  a d a y  f o r  
t h e  t r a i n i n g ,  s o  w e  a r e  pay ing  q u i t e  a p r i c e  f o r  i t  a s  i t  
is. 

Another  t h i n g  is w e  have  no  s p e c i f i c  f e e d b a c k  back  t o  
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t h e  management p e o p l e .  Hugh r u n s  t h e  s c h o o l .  W e  have  some 
o t h e r  management p e o p l e  t h a t  p a r t i c i p a t e  i n  it. W e  w i l l  
e x p l a i n  t h e  s c e n a r i o  of  t h e  s c h o o l  h e r e  momenta r i ly .  But a s  
f a r  a s  what  Hugh d o e s  w i t h  t h e  p i l o t s ,  w e  
h a v e  no paperwork t h a t  comes back. W e  j u s t  have  a r e c o r d  
t h a t  t h e y  a t t e n d e d  t h e  s c h o o l .  A s  f a r  a s  which c o u r s e s  o r  
g r a d e s  e tc . ,  w e  k e e p  no r e c o r d  of t h a t ,  because w e  d o n ' t  
f ee l  t h a t ' s  i m p o r t a n t  t o  u s .  

I b e l i e v e  i t  was D i c k  who a s k e d  a q u e s t i o n  e a r l i e r  
a b o u t  t e a c h i n g  a n  o l d  dog new t r i c k s .  We've a d d r e s s e d  t h a t  
o n e ,  b u t  we're n o t  so sure  we're r e a l l y  t r y i n g  t o  t e a c h  t h i s  
dog  a n y  t r i c k  a t  a l l .  W e  t h i n k  t h a t  w e  a r e  r a t h e r  -- we'd  
l i k e  t o  l o o k  a t  t h e  t r i c k s  h e  knows. And t h a t ' s  t o  s a y  t h a t  
w e  have  no i l l u s i o n s  a b o u t  c h a n g i n g  t h e  p i l o t ' s  bas ic  
b e h a v i o r  t r a i t s  i n  two d a y s  o r  p r o b a b l y  t w o  w e e k s .  So what 
w e  endeavor  t o  d o  is t o  p o i n t  o u t  t o  him, t h e s e  a r e  some o f  
your  weaknesses ,  how a b o u t  l o o k i n g  a t  them? 

One o f  t h e  t r a i t s  t h a t  came o u t  o f  my c l a s s  was t h a t  
I ' m  a v e r y  s t u b b o r n  p e r s o n  a c c o r d i n g  t o  t h i s  i n s t r u m e n t  t h a t  
Hugh used .  I ' m  a l l  t h e  way i n  t h e  bot tom l e f t  c o r n e r .  Now, 
h e  d i d n ' t  t e l l  my p e o p l e  t h a t ,  t h e y  knew t h a t  a l r e a d y .  They 
were t o o  p o l i t e  t o  t e l l  me. I now r e a l i z e  t h a t  o n c e  I t a k e  
a l o t  o f  i n f o r m a t i o n  a s  t h i s  t e s t  i n d i c a t e s ,  and  o n c e  I ' v e  
made t h a t  d e c i s i o n  I was v e r y  low,  l i k e  f i v e  p e r c e n t i l e ,  and 
t h e  r e s t  o f  t h e  p e o p l e  55, s o  I ' m  damn b u l l h e a d e d  a c c o r d i n g  
t o  Hugh. T h i s  is t h e  t y p e  o f  t h i n g  t h a t  I t r y  t o  b e  aware  
o f  now, and I s u p p o s e  t h i s  is someth ing  someone c o u l d  have  
t o l d  m e  t h i s  e a r l i e r  b u t  were t o o  n i c e  t o .  

A l s o  t h e  r e g u l a t o r y  t h i n g  was ment ioned  a l i t t l e  b i t  
e a r l e r .  I n  my o p i n i o n  on  t h e  r e g u l a t o r y  i s sue ,  I t h i n k  t h a t  
i f  t h e  r e g u l a t i o n s  a r e  d e v e l o p e d  t h e y  s h o u l d  b e  s i m i l a r  t o  
o u r  t r a i n i n g  programs now whereby t h e  r e g u l a t i o n s  would 
i n d i c a t e  t h a t  t h e  p i l o t  s h o u l d  be  t r a i n e d ,  and  I g u e s s  v e r y  
s imi l a r  t o  r e g u l a t i o n  by o b j e c t i v e  which i s  no l o n g e r  w i t h  
u s  . 

I t  was ment ioned  e a r l i e r  t h a t  one  a i r l i n e  may t e n d  t o  
g o  i n t o  n u t s  and b o l t s ,  and  a n o t h e r  c a r r i e r  may d e c i d e  t h i s  
n o t  n e c e s s a r y .  The FAA t a k e s  no p o s i t i o n  on  t h a t .  I a g r e e  
t h e r e  a r e  t h r e e ,  f o u r  o r  f i v e  o r  more ways t o  d o  t h i s  j o b ,  
and  wha teve r  r e g u l a t i o n s  a r e  a d o p t e d  s h o u l d  r e f l e c t  t h i s  
f a c t .  

I w i l l  n o t  a t t e m p t  t o  g i v e  you a c o m p l e t e  h i s t o r y  o f  
t h e  a i r l i n e ,  and I ' m  n o t  g o i n g  t o  a s k  q u e s t i o n s  l a t e r ,  b u t  I 
know some o f  you d o n ' t  know what  t h e  Piedmont  A i r l i n e  is, 
y o u ' v e  n e v e r  h e a r d  of  i t  b e f o r e ,  s o  I would o f f e r  a b r i e f  
o v e r v i e w  o f  t h e  a i r l i n e ' s  h i s t o r y  so  you c a n  know where w e  
came from a l s o .  We a r e  a v e r y  small  a i r l i n e ,  and w e  s t i l l  
a r e  a v e r y  small  a i r l i n e .  
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Piedmont  A i r l i n e s  is t h e  l a r g e s t  d i v i s i o n  o f  Piedmont  
A v i a t i o n .  Piedmont  A v i a t i o n  r e c e n t l y  bough t  Henson A i r l i n e  
which I ' m  s u r e  many o f  you a r e  f a m i l i a r  w i t h .  We a re  a 
s e p a r a t e  i d e n t i t y .  They a r e  j u s t  a p a r t  o f  Piedmont  
A v i a t i o n  a s  Piedmont  A i r l i n e s  is. So w e  cross no b o u n d a r i e s  
a t  t h i s  time s o  f a r  a s  t r a i n i n g  i s  c o n c e r n e d .  

W e  took  o u r  name from a r e g i o n  i n  Nor th  C a r o l i n a .  The 
Piedmont  a r e a  is be tween t h e  m o u n t a i n s  o f  Nor th  C a r o l i n a  and 
t h e  c o a s t ,  T r a n s l a t e d ,  t h e  word is  a F rench  word t h a t  means 
smal l  mounta in .  

The a i r l i n e  began o p e r a t i o n s  i n  1 9 4 8  w i t h  a f l e e t  o f  
t h r e e  DC-3s .  And t h e  o r i g i n a l  r o u t e  became an i n s t a n t  
s u c c e s s .  I t  o f f e r e d  s e r v i c e  from Wilmington ,  Nor th  C a r o l i n a  
t o  C i n c i n n a t i ,  Ohio,  and westward a c r o s s  c o a s t a l  p l a i n s  t o  
t h e  h i l l s  o f  Nor th  C a r o l i n a .  I t  was o v e r  a l a r g e  and 
undeveloped  and u n a c c e s s i b l e  Appa lach ian  Mounta ins  t h a t  most  
o f  t h o s e  c i t i e s  a r e ,  bounded by Nor th  C a r o l i n a ,  Tennessee  
and Kentucky.  The r o u t e  c o n t i n u e d  on a c r o s s  Kentucky t o  
C i n c i n n a t i .  

By September  1948,  t h e  o r i g i n a l  r o u t e  had grown 
c o n s i d e r a b l y  I t  expanded w i t h i n  s i x  months t o  i n c l u d e  21 
c i t i e s .  

I n  1968 t h e  r o u t e  sys t em had expanded i n t o  t h e  mid-  
A t l a n t i c  s t a t e s  s p a n n i n g  t h e  bas i c  Wilmington - C i n c i n n a t i  
r o u t e  up t o  N e w  York t o  t h e  n o r t h  and A t l a n t a  t o  t h e  s o u t h  
and Memphis t o  t h e  w e s t .  

The f l i g h t  equ ipmen t  i n c l u d e d  a t  t h a t  t i m e  F-27 
a i r c r a f t .  W e  l a t e r  s w i t c h e d  t o  M a r t i n  4 0 4 s ,  FH227s, a n d  i n  
t h e  '68 time f rame w e  went  t o  t h e  727-100 a i r c r a f t  and 
f i n a l l y  w e  bough t  21  o f  t h e  YSlls which g a v e  way t o  737s.  
Dur ing  t h e  7 0 s  t h e  a i r l i n e  g rew a l l  t h e  way o u t  t o  Denver,  
down t o  Da l l a s  and Chicago .  t h u s  t h i s  unpreceden ted  growth  
w i t h i n  Piedmont  c l e a r l y  d e f i n e d  a need  t o  d e v e l o p  a 
management program f o r  o u r  c a p t a i n s .  To g i v e  you a f e w  
e x a m p l e s ,  Piedmont  expanded from a 51 a i r c r a f t  f l e e t  i n  1977 
t o  84 " a l l  j e t "  i n  '82. The p l a n s  h a v e  now been  comple ted  
t o  t a k e  on  20 Fokker  t y p e  a i r c r a f t ,  F28 a i r c r a f t ,  and t h e y  
w i l l  be a r r i v i n g  sometime n e x t  y e a r .  W e  a r e  a l s o  o p e r a t i n g  
a f l e e t  o f  727-200s w i t h  more o f  t h o s e  t o  come, s o  w e  a r e  i n  
q u i t e  b u s y  w i t h  t r a i n i n g .  For t h o s e  o f  u s  i n  t r a i n i n g ,  
t h e r e  a r e  a l o t  o f  unanswered o p p o r t u n i t i e s  f o r  u s  t o  d o  
someth ing .  By t h e  mid t o  l a t e  ' 8 4  s e a s o n ,  t h e  f l e e t  is 
s c h e d u l e d  t o  b e  a b o u t  180 a i r c r a f t .  So w e  s t i l l  have  a b i t  
o f  t r a i n i n g  t o  do.  

I n  1977 t h e  p i l o t  s e n i o r i t y  l i s t  was a t  377; t o d a y  i t ' s  
o v e r  a t h o u s a n d ,  a b o u t  1,050. So t h e  check  o u t  p e r i o d  i n  
737 and 727 is now f o u r  y e a r s  f o r  t h e  c a p t a i n s  s i n c e  t h e y ' v e  
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been w i t h  t h e  company, and i t  i s  e x p e c t e d  t o  s h o r t e n  
c o n s i d e r a b l y  w i t h  t h e  a d d i t i o n  o f  t h e  F28 a i r c r a f t .  

P r i o r  t o  now, w e  depended on o u r  s e n i o r  p i l o t s  t o  t e a c h  
o r  t o  p a s s  a l o n g  t h e  f l a v o r  o f  t h e  a i r l i n e  t o  t h e  l e s s  
s e n i o r  employees.  T h i s  i n c l u d e d  t h e  f l y i n g  s k i l l s  a s  w e l l  
a s  t h e  c o c k p i t  m a n a g e r i a l  s k i l l s .  

I n  o r d e r  t o  e n s u r e  t h a t  t h e  n e c e s s a r y  c o c k p i t  
m a n a g e r i a l  s k i l l s  were t o  c o n t i n u e  and be  pas sed  on t o  t h e  
crew, w e  f e l t  i t  was n e c e s s a r y  t o  c o n t a c t  Hugh and h i s  g r o u p  
t o  h e l p  u s  d e s i g n  t h i s  program. And w e  a l s o  looked  around 
a t  s e v e r a l  o f  t h e  o t h e r  o p e r a t o r s  t h a t  had deve loped  
programs.  W e  t a l k e d  t o  s e v e r a l  p e o p l e  a b o u t  i t ,  and there  
a g a i n  I t h i n k  y o u ' r e  g o i n g  t o  see a l o t  o f  s i m i l a r i t y  b u t  
n o t  e x a c t l y  t h e  same program. The re  i s  some d i f f e r e n t  
p h i l o s o p h y  w i t h i n  t h e  program t h a t  w e  have and a s  you can  
see i n  t h e  o t h e r  a i r l i n e s  a s  w e l l .  

Our  f i r s t  t h o u g h t  was t o  o f f e r  a two-day semina r  t o  o u r  
c a p t a i n s  c o n c e r n i n g  a s p e c t s  o f  s u p e r v i s i o n ,  w h i c h  i s  a n o t h e r  
way o f  s a y i n g  r e s o u r c e  management o r  c o c k p i t  management; 
c a l l  i t  what you w i l l .  The  c o u r s e  was t o  b e  deve loped  u s i n g  
c u r r e n t  a s  w e l l  a s  e x p l o r a t o r y  t e c h n i q u e s  t h a t  would 
a c q u a i n t  t h e  crews w i t h  t h e  v e r y  b a s i c  i d e a  o f  se l f -  
a n a l y s i s ,  which w e  hoped would b e n e f i t  t h e  a i r l i n e s  by 
h a v i n g  a f l i g h t  crew s e r v e  a s  a c a t a l y s t  f o r  r e t a i n i n g  t h e  
t r a d i t i o n a l  Piedmont f l a v o r  a s  i t  had been f o r  t h e  p a s t  
y e a r s .  

A f t e r  t h e  c o u r s e  s t ruc tu re  was p lanned  i t  was p r e s e n t e d  
t o  s e n i o r  management f o r  t h e  n e c e s s a r y  p l a n s  f o r  
imp lemen ta t ion .  S e n i o r  management became v e r y  e n t h u s i a s t i c  
a b o u t  t h e  program and o f f e r e d  many h e l p f u l  i d e a s  and 
s u g g e s t i o n s  o f  how t h e y  c o u l d  be  i n c l u d e d  i n  t h e  program. 

An o b s e r v a t i o n  h e r e  a t  Piedmont had been made, and i t  
g o e s  someth ing  l i k e  t h i s :  The  c a p t a i n  is t h e  one  common 
t h r e a d  r u n n i n g  t h r o u g h o u t  t h e  a i r l i n e ,  and t h a t  t h e  a i r c r a f t  
and  c o n s e q u e n t l y  i t s  crew is what a l l  t h e  d e p a r t m e n t a l  g o a l s  
a r e  s e t  towards ,  They a r e  a l l  aimed a t  g e t t i n g  an a i r c r a f t  
and crew s a f e l y  a i r b o r n e  and i t s  s e a t s  and c a r g o  h o l d s  
f i l l e d  w i t h  revenue  p roduc ing  c u s t o m e r s  and c a r g o  i n  t h e  
most e f f i c i e n t  manner p o s s i b l e ,  T h e r e f o r e ,  i f  t h e  crews i n  
t h e i r  day-to-day c o n t a c t  w i t h  t h e  c u s t o m e r s  and s u p p o r t  
p e r s o n n e l  c o u l d  r e f l e c t  t h e  image t h a t  s e n i o r  management 
wan t s  t o  convey ,  t h i s  would be  a v e r y  e f f e c t i v e  v e h i c l e  f o r  
mee t ing  o u r  c o r p o r a t e  g o a l s .  

Mr, B i l l  Howard came w i t h  u s  f i v e  y e a r s  ago  a s  t h e  
p r e s i d e n t  and c h i e f  e x e c u t i v e  o f f i c e r  o f  t h e  company. T h e  
s e n i o r  management n o t  o n l y  approved  t h e  f u n d s  f o r  t h e  
s e m i n a r  b u t  g r a c i o u s l y  a g r e e d  t o  p a r t i c i p a t e  i n  each  
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s e m i n a r ,  

Mr. Howard h i m s e l f  f e e l s  t h a t  t h e  program is o f  
s u f f i c i e n t  impor t ance  t h a t  h e  s p e n d s  two t o  t h r e e  h o u r s  w i t h  
t h e  crew o r  t h e  t r a i n i n g  c a p t a i n s  e a c h  t i m e  t h e y  have  a 
mee t ing .  T h i s  a c t i v e  p a r t i c i p a t i o n  on  h i s  p a r t  is one  o f  
t h e  h i g h l i g h t s  o f  t h e  C a p t a i n  - Management Seminar ,  a s  w e  
c a l l  o u r s ,  and I t h i n k  i t ' s  p r o b a b l y  o n e  o f  t h e  keys  t o  i ts  
success t o  have t h a t  l e v e l  of management s u p p o r t  beh ind  it .  

Without  e x c e p t i o n ,  t h e  crews f e e l  t h a t  i f  Piedmont 
e x e c u t i v e s  t a k e  time from t h e i r  busy  s c h e d u l e ,  t h e  p r e s i d e n t  
i n  p a r t i c u l a r ,  t o  t a l k  t o  them and answer q u e s t i o n s  t h a t  
t h e i r  company is t r u l y  i n t e r e s t e d  i n  them a s  a company 
r e p r e s e n t a t i v e ,  The a c t i v e  p a r  t i c  i p a  ti on of t h e  p r e s i d e n t  
t e n d s  t o  assure t h a t  o t h e r  s e n i o r  t o p  l e v e l  management 
p e o p l e  make  t h e m s e l v e s  a v a i l a b l e  a s  w e l l .  

The  v i c e - p r e s i d e n t  of f l i g h t  o p e r a t i o n s  and t h e  
d i r e c t o r  o f  f l i g h t  o p s  h o s t  t h e  p a r t i c i p a n t s  t o  a d i n n e r  t h e  
n i g h t  b e f o r e  t h e  program. W e  n o r m a l l y  s t a r t  i t  on a 
Tuesday,  and on Monday n i g h t  t h e y  show up and g o  o u t  t o  
d i n n e r  a t  o n e  of  t h e  l o c a l  res taurants .  We f e e l  t h i s  is a 
p r e t t y  i m p o r t a n t  p a r t  a l s o ,  T h i s  t e n d s  t o  b e  one  o f  t h e  
h i g h l i g h t s ,  b e c a u s e  a s  you can w e l l  imagine  w e  a r e  g e t t i n g  
away from where w e  knew eve ryone  by t h e i r  f i r s t  name and 
t h e i r  w i f e  and t h e i r  c h i l d r e n  and where t h e y  l i v e .  We've 
grown t o o  l a r g e  f o r  t h a t ,  u n f o r t u n a t e l y ,  W e  d o n ' t  know a l l  
t h e s e  p e o p l e  by t h e i r  f i r s t  name, and I ' m  sure  some o f  t h e  
r e s t  o f  you a r e  i n  t h e  same p o s i t i o n  t o d a y  w i t h  your  growth ,  
It's h e l p e d  u s  i n  f l i g h t  o p s  t o  be a b l e  t o  answer q u e s t i o n s  
and e s t a b l i s h  a l i n e  of  communicat ion w i t h  t h o s e  c a p t a i n s  
t h a t  w e  d o n ' t  b e l i e v e  w e  would have  had w i t h o u t  t h i s  
p a r t i c i p a t i o n  a t  t h e  d i n n e r .  So w e  f e e l  l i k e  t h i s  i s  a v e r y  
i m p o r t a n t  p a r t  o f  t h i s  program. 

Among t h e  o t h e r  p a r t i c i p a n t s  is t h e  s e n i o r  v i c e -  
p r e s i d e n t  o f  marke t ing .  H e  d i s c u s s e s  w i t h  them g e n e r a l l y  
crew communicat ions and how t h e y  can  i n f l u e n c e  and make a 
d e f i n i t e  p o s i t i v e  i m p r e s s i o n  on  t h e  cus tomer .  

The v i c e - p r e s i d e n t  o f  m a i n t e n a n c e  s t r e s ses  t h e  
i m p o r t a n c e  o f  crew p a r t i c i p a t i o n  i n  t h e  ma in tenance  a r e a s  
and there  is  g e n e r a l l y  a n  ove rv iew o f  t h e  s u p p o r t  r e q u i r e d  
t o  g e t  t h e  a i r c r a f t  a l o f t .  

T h e  v i c e - p r e s i d e n t  o f  f i n a n c e  d i . s c u s s e s  w i t h  t h e  p i l o t s  
how t h e y  can  a f f e c t  t h e  p r o f i t a b i l i t y  p i c t u r e  th rough  
d e c i s i o n s  t h e y  make. W e  a l l  know t h e y  can  a f f e c t  t h e  
p r o f i t a b i l i t y  p i c t u r e  q u i t e  a l o t ,  

Management p a r t i c i p a t i o n  is now a t  s u c h  a l e v e l  t h a t  w e  
a r e  t h i n k i n g  o f  i n c r e a s i n g  t h e  c o u r s e  l e n g t h .  W e  s t a r t e d  
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w i t h  a d a y  and  a h a l f  f o r  management and  now i t ' s  up t o  two 
d a y s .  W e  t h i n k  w e  a r e  g o i n g  t o  increase t h a t  p a r t  a g a i n .  I 
s h o u l d  e x p l a i n  t h a t  w e  have  a four -day  program,  Hugh h a s  
two o f  t h o s e  d a y s ,  and  w e  u s e  t h e  o t h e r  t w o  f o r  t e c h n i c a l  
t h i n g s  s u c h  a s  t h e  F e d e r a l  A i r  r e g s ,  v i s i t a t i o n  t o  t h e  
e x e c u t i v e s  o f  t h e  company and  t h i s  t y p e  t h i n g ,  So by 
i n c r e a s i n g  i t  o n e  d a y ,  Hugh w i l l  g e t  a b o u t  a h a l f  a d a y  o f  
i t  and t h e  o t h e r  h a l f  a d a y  w i l l  b e  f o r  t e c h n i c a l  s k i l l s  
s u c h  a s  t h e  Federal  r e g s ,  t h e  minimums, and  t h i s  t y p e  t h i n g .  

A s  I ment ioned  e a r l i e r ,  t h i s  is  a b r i e f  o v e r v i e w ,  and I 
h a v e  n o t  a t t e m p t e d  t o  d i s c u s s  t h e  m a n a g e r i a l  program i n  
d e t a i l .  R a t h e r ,  Hugh of  O r g a n i z a t i o n a l  C o n s u l t a n t s  i n  
C h a r l o t t e  w i l l  d o  t h a t .  I would l i k e  t o  men t ion  t h a t  w e  
i n t e n d  t o  i n c r e a s e  t h e  s c o p e  o f  t h e  program, and w e  a r e  
g o i n g  t o  n o t  o n l y  i n v o l v e  t h e  j u n i o r  c a p t a i n s  w i t h  t h e  
program; w e  a re  g o i n g  t o  g e t  t h e  s e n i o r  c a p t a i n s  i n v o l v e d  a s  
w e l l ,  j u s t  a s  soon  a s  t i m e  p e r m i t s .  W e  a r e  working  from t h e  
bo t tom i n  s e n i o r i t y  up i n  g r o u p s  a s  b e s t  w e  c a n  a s  P 
e x p l a i n e d  e a r l i e r .  

We've a p p r o p r i a t e d  mon ies  a t  t h e  p r e s e n t  t i m e  f o r  
deve lopmen t  o f  a new program,  a n d  t h i s  o n e  is g o i n g  t o  be a 
" t r a i n - t h e - t r a i n e r "  t y p e  program where w e  i n t e n d  t o  g e t  o u r  
c h e c k  p i l o t s  i n v o l v e d .  They have  a l r e a d y  a t t e n d e d  t h e  
c a p t a i n  s c h o o l .  We a r e  g o i n g  t o  d e v e l o p  a program j u s t  f o r  
t h e  check  p i l o t s ,  s o  t h e y  w i l l  b e  a b l e  t o  make  o b s e r v a t i o n s  
and g i v e  u s  f e e d b a c k ,  n o t  on t h e  i n d i v i d u a l  b u t  how t h i s  
i n d i v i d u a l  ac t s ,  a s  someone men t ioned  e a r l i e r ,  under  s t ress  -- t h i s  is n o t  a g r a d e a b l e - t y p e  t h i n g ,  I t  w i l l  be  t h e  t y p e  
program where he  w i l l  b e  a b l e  t o  a c t  w i t h  t h e  crew and make 
s u g g e s t i o n s  on a one-on-one b a s i s .  So t h e  t r a i n - t h e - t r a i n e r  
program is j u s t  a round  t h e  c o r n e r .  

We a l s o  i n t e n d  t o  i n v o l v e  t h e  f l i g h t  a t t e n d a n t s  w i t h  
t h i s  program. W e  were t a l k i n g  w i t h  t h e  f l i g h t  a t t e n d a n t  
d e p a r t m e n t  and t h e y  announced t h a t  t h e y  can a l s o  b e  a p a r t  
o f  i t  and p o s s i b l y  down t h e  road  s t a t i o n  a g e n t  t y p e  
p e r s o n n e l .  The idea b e i n g  a c i r c l e  around t h e  c a p t a i n .  

We've been  v e r y  s a t i s f i e d  w i t h  t h e  program r i g h t  now. 
Some o f  t h i s  w i l l  b e  i n c l u d e d  i n  a phase  two s i m u l a t o r  LOFT 
program -- t h e  LOFT p a r t  t h a t ' s  p o s t  t y p e  r a t i n g .  We a r e  
g o i n g  t o  do  some f e e d b a c k  i n  t h a t  program which Hugh c a n  
m e n t i o n  a l i t t l e  b i t  l a t e r .  

I n  g e n e r a l  w e  a r e  v e r y  p l e a s e d  w i t h  t h e  program. 
Anyth ing  w e  c a n  h e l p  you w i t h  l e t  u s  know, and  w e  w i l l  b e  
happy t o  answer q u e s t i o n s  l a t e r .  
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Hugh Hunt ing  t o n ,  O r g a n i z a t i o n a l  C o n s u l t a n t s ,  I n c  . 

MR. HUNTINGTON:  Thank you,  J i m .  I wan t  t o  s a y  a l s o  
t h a n k s  t o  Rob S e l l a r d s  f o r  o p e n i n g  up t h e  b e h a v i o r a l  p i e c e  
t h i s  morning.  S i t t i n g  i n  t h e  a u d i e n c e ,  I was v e r y  aware 
t h a t  e a c h  t i m e  Bob made a c o n t r o v e r s i a l  s t a t e m e n t  a b o u t  
b e h a v i o r ,  t h e  a u d i e n c e  squirmed.  I t  p o i n t s  o u t  someth ing  
t h a t  I ' d  l i k e  u s  t o  b e  aware o f  h e r e .  When I make  
s t a t e m e n t s  t h a t  make you u n c o m f o r t a b l e  o r  make you want t o  
s q u i r m ,  be  aware o f  t h a t .  L e t ' s  l o o k  toward tomorrow b y  
l o o k i n g  a t  some o f  t h e  d i f f e r e n c e s  t h a t  w e  r e a l l y  s t r u g g l e  
w i t h .  Most o f  you come w i t h  a v e r y  t e c h n i c a l  background,  
t e c h n i c a l  t r a i n i n g ,  l e f t  b r a i n  dominan t ,  a n a l y t i c a l  
t h i n k i n g .  We a r e  t a l k i n g  a b o u t  r i g h t  b r a i n  t y p e  o f  a c t i v i t y  
h e r e ,  s o  t r y  t o  b e  aware  o f  your  u n c o m f o r t a b l e n e s s  f rom 
a n y t h i n g  I may s a y  t o  you. 

L e t  m e  j u s t  m a k e  a c o u p l e  o f  comments s o  you c a n  
u n d e r s t a n d  t h e  framework i n  which w e  deve loped  t h e  program 
f o r  Piedmont .  My company s p e c i a l i z e s  i n  d e s i g n i n g  programs 
f o r  o r g a n i z a t i o n s ,  p a r t i c u l a r l y  t h o s e  t h a t  a r e  i n  t h e  m i d s t  
o f  change ,  a n d ,  o b v i o u s l y ,  Piedmont  i s  v e r y  much i n  t h e  
m i d s t  o f  change .  Our  s p e c i a l t y  is i n  g r o u p  dynamics  and 
o r g a n i z a t i o n a l  b e h a v i o r ,  and o u r  s e n s i t i v i t y  t o  g r o u p  
dynamics ,  w e  f e l t ,  made u s  q u i t e  u s e f u l  i n  c a p t a i n s '  upgrade  
t r a i n i n g ,  t h e  t r a i n i n g  o f  new c a p t a i n s .  

The r e s e a r c h  w e  d i d  was a c l a s s i c  t r a i n i n g  t y p e  o f  
research.  W e  d i d  a l l  s o r t s  of r e a d i n g ,  scanned  a l l  s o r t s  o f  
d a t a ,  used a d a t a  r e s e a r c h  g r o u p  and scanned  o v e r  400,000 
p i e c e s  o f  l i t e r a t u r e  i n  s i x  d i f f e r e n t  l a n g u a g e s  and came up 
w i t h  a l l  t h e  i n f o r m a t i o n  w e  c o u l d  on l e a d e r s h i p  t r a i n i n g ,  
f l i g h t  crew a c t i v i t i e s ,  c a u s e s  of  a i r c r a f t  a c c i d e n t s ,  e t  
c e t e r a ,  and e d i t e d  t h a t  down t o  a b o u t  2 1  i n c h e s  o f  s t a c k e d  
r e a d i n g  mater ia l  t h a t  c o v e r s  a l l  t h e  f a m i l i a r  names t h a t  you 
would know, l i k e  FAA and a l l  t h e  a c c i d e n t  r e p o r t s .  

W e  d i d  e x t e n s i v e  i n t e r v i e w s  w i t h  c a p t a i n s ;  f l e w  a b o u t  
1 2  d a y s  i n  t h e  c o c k p i t ;  s aw a l l  k i n d s  o f  t h i n g s .  We've s e e n  
a l l  s o r t s  o f  m i s t a k e s  t h e  c a p t a i n s  m a k e .  We've s e e n  A t t i l a  
t h e  Hun i n  t h e  l e f t  s e a t .  We've s e e n  t h e  c a p t a i n s  t h a t  
w o n ' t  make  d e c i s i o n s .  So we've s e e n  t h e  whole spec t rum,  w e  
f ee l .  

A f t e r  a l l  o f  t h a t  r e s e a r c h  w e  t h e n  s a t  down and 
d e s i g n e d  t h e  program. W e  d e s i g n e d  i t  a round  s e v e r a l  i ssues .  
The f i r s t ,  o f  c o u r s e ,  is l o o k i n g  a t  f l i g h t  s a f e t y  and  how d o  
you make  s u r e  t h a t  Piedmont  m a i n t a i n s  i ts h i g h  s a f e t y  
r e c o r d .  We r e a l i z e d  t h a t  d e p e n d i n g  on whose d a t a  you l o o k  
a t ,  a s  much a s  80  p e r c e n t  o f  a i r c r a f t  a c c i d e n t s  a r e  c a u s e d  
b y  o r  s i g n i f i c a n t l y  c o n t r i b u t e d  t o  b y  i n e f f e c t i v e  b e h a v i o r  
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i n  t h e  c o c k p i t .  So working  a r o u n d  t h a t  d a t a  became a m a j o r  
p o r t i o n  o f  t h e  f o c u s  o f  t h e  program. 

The second  s t e p  was t o  l o o k  a t  t h e  m a n a g e r i a l  a s p e c t s  
f o r  t h e  c a p t a i n  and how h e  c o u l d  b e g i n  t o  p e r c e i v e  h i m s e l f  
a s  a manager.  So w e  r e f e r r e d  ' t o  him a s  t h e  b r a n c h  manager o r  
mid-manager i n  t h e  o r g a n i z a t i o n .  W e  used some s i m p l e  
f i n a n c i a l  d a t a  t o  h e l p  him f o c u s  on  t h e  p u r p o s e  o f  t h e  
a i r l i n e ,  and t h e n  b e g i n  t o  t i e  h i s  b e h a v i o r  t o  t h e  
a t t a i n m e n t  o r  n o n a t t a i n m e n t  o f  t h e  a i r l i n e ' s  pu rpose .  So w e  
l i n k  t h e  i n t e l l e c t u a l  s i d e  o f  w h a t ' s  t h e  p u r p o s e  o f  t h e  
o r g a n i z a t i o n  w i t h  h i s  b e h a v i o r  and make him a key p i e c e  o f  
t h a t .  T h a t ' s  t h e  way w e  i n t r o d u c e  s u b t l y  t h e  b e h a v i o r a l  
a s p e c t s  o f  w h a t ' s  happen ing ,  and i n t r o d u c e  t o  him t h e  
c o n c e p t  t h a t  h e ' s  r e s p o n s i b l e  f o r  t h e  b e h a v i o r  dynamics  
i n s i d e  t h a t  a i r l i n e .  

The t h i r d  a s p e c t ,  o f  c o u r s e ,  is  a d d r e s s i n g  P i e d m o n t ' s  
m a j o r  change .  They a r e  g rowing  from an  o r g a n i z a t i o n  t h a t  
had t h r e e  o r  f o u r  hundred  p i l o t s  f o u r  y e a r s  ago and now t h e y  
a r e  up t o  1,050.  They had t r a d i t i o n a l l y  been  a s o u t h e r n  
b a s e d  a i r l i n e  h i r i n g  p r e d o m i n a n t l y  s o u t h e r n  b o r n  and ra ised 
and grown up p i l o t s .  And now t h e  resource b a s e  is d r y .  
They 've  grown so r a p i d l y .  Laws required t h a t  Piedmont  h i r e  
B r a n i f f  p i l o t s .  Piedmont  crews were conce rned  a t  how t o  
m a i n t a i n  c l o s e n e s s ,  o u r  u n a n i m i t y ,  o u r  s e n s e  of o n e n e s s  i n  
t h e  p r o c e s s  o f  a l l  t h i s  c h a n g e .  So w e  have  a l s o  h e l p e d  them 
a d d r e s s  t h a t  t h r o u g h  t h e  program by  t e a c h i n g  e a c h  c a p t a i n  
t h a t  h i s  b e h a v i o r  c a n  h e l p  m a i n t a i n  t h a t  s e n s e  o f  c l o s e n e s s .  

Now, I ' d  l i k e  t o  t a k e  a l o o k  a t  o u r  p u r p o s e  h e r e  t o d a y .  
The f i r s t  is t o  r e v i e w  P i e d m o n t ' s  a p p r o a c h  t o  c o c k p i t  
r e s o u r c e  management; t h e  s e c o n d ,  t o  l o o k  a t  t h e  r e l a t i o n s h i p  
o f  c o c k p i t  r e s o u r c e  management t r a i n i n g  t o  o t h e r  a s p e c t s  o f  
f l i g h t  t r a i n i n g ;  t h e  t h i r d ,  t o  r e v i e w  f u t u r e  l e a d e r s h i p  
r e s e a r c h  p l a n s  and c o c k p i t  r e s o u r c e  management t r a i n i n g ,  
t h i n g s  t h a t  w e  have  i n  t h e  works;  and f o u r t h ,  t o  h e l p  u s  
p r e p a r e .  f o r  o u r  work s e s s i o n s  tomorrow b y  r a i s i n g  c r i t i c a l  
t r a i n i n g  i s s u e s  which w e  a l l  have  i n  common. 

L e t  m e  comment a l i t t l e  a b o u t  t h e  c a p t a i n ' s  l e a d e r s h i p  
program a t  Piedmont .  The f i r s t  o b j e c t i v e  is t o  t e a c h  e a c h  
new c a p t a i n  how t o  b e  aware o f  t h e  p o s i t i v e  and n e g a t i v e  
e f f e c t s  o f  h i s  o r  h e r  l e a d e r s h i p  s t y l e  and how t o  min imize  
t h e  n e g a t i v e  e f f e c t s .  The s e c o n d  o b j e c t i v e  is t o  f i n d  v a l u e  
i n ,  r a t h e r  t h a n  f a u l t  w i t h ,  a n o t h e r  crew member's p e r s o n a l  
s t y l e  o f  i n t e r a c t i n g .  T h i r d ,  w e  want  t o  c r ea t e  an  a w a r e n e s s  
o f  t h e  i n d i v i d u a l ' s  c o n t r i b u t i o n  t o  u n s a f e  s i t u a t i o n s  and 
o f f e r  s k i l l s  t o  e l i m i n a t e  t h o s e  s i t u a t i o n s .  F o u r t h ,  w e  want  
t o  improve crew c o o r d i n a t i o n  and d e c i s i o n  making. And 
f i n a l l y ,  f i f t h ,  w e  wan t  t o  t e a c h  t h e  c a p t a i n  how t o  c rea te  
a n  a t m o s p h e r e  which w i l l  b e s t  e n h a n c e  crew pe r fo rmance  and 
s a f e t y ,  and p a s s e n g e r  s a t i s f a c t i o n .  

86 



There  a r e  s e v e r a l  a s s u m p t i o n s  u n d e r l y i n g  t h i s  program. 
The f i r s t  is t h a t  t h e r e  is no one  c o  
f o r  a l l  s i t u a t i o n s .  I t  keeps  u s  from b 
t h e  i n d i v i d u a l ' s  p a r t i c u l a r  l e a d e r s h i  
a r e  l e a d e r s h i p  s t y l e s  i n  ce r t a in  s i t u  
e f f e c t i v e  t h a n  o t h e r s .  T h a t  a l l o w s  u 
t h a t  p a r t i c u l a r l y  i n  combin 
opposed t o  a s i n g l e  
r e l a t i o n s h i p s  i n  t h e  c o c k p i t  
n e g a t i v e  e f f e c t  o n  t h e  c a p a c i  
t o  and respond t o  u n s a f e  o r  emergency s i t u a t i o n s .  F o u r t h ,  
d i f f e r e n t  c o m b i n a t i o n s  o f  crew member p e r s o n a l i t i e s  w i l l  
a f f e c t  t h e  b e h a v i o r  d e m o n s t r a t e d  i n  h a n d l i n g  a problem. And 
f i n a l l y ,  e f f e c t i v e  l e a d e r s h i p  s t y l e s  a r e  most e a s i l y  
a t t a i n e d  by t e a c h i n g  c a p t a i n s  how t o  f i n d  v a l u e  i n  r a t h e r  
t h a n  f a u l t  w i t h  a n o t h e r  crew member's s t y l e ,  

One of t h e  t h i n g s  I ' d  l i k e  f o r  u s  t o ' d o  here today  is 
t o  g e t  a v e r y  b r i e f  s ampl ing  o f  t h e  t y p e  of  b e h a v i o r  p i e c e  
t h a t  w e  work wi th .  I want t o  t a k e  a few m i n u t e s  a n d  have  you 
e x p e r i e n c e  v e r y  b r i e f l y  t h e  i n i t i a l  p i e c e  of  what i t  i s  t h a t  
w e  do w i t h  t h e  i s s u e  of  b e h a v i o r  and se l f  esteem a t  
Piedmont . 

L e t  m e  a s k  you i n  t h e  a u d i e n c e  t o  speak  up: T e l l  m e ,  
i f  you were l o o k i n g  a t  an  i n d i v i d u a l ,  how would you know 
t h a t  t h a t  i n d i v i d u a l  was n o t  f e e l i n g  good a b o u t  h i m s e l f ?  
What would you see o r  h e a r ?  G i v e  m e  an  example.  

A V O I C E :  A l o t  o f  cri t icism o f  o t h e r  peop le .  

MR. HUNTINGTON:  A l l  r i g h t .  A l o t  o f  c r i t i c i sm o f  
o t h e r  peop le .  

what  

what 
good 

A VOICE:  P o s t u r e ,  

MR. HUNTINGTON:  P o s t u r e .  S l o u c h i n g ,  s t o o p i n g .  Okay, 
e l se?  Give  m e  more examples .  

A VOICE: How h e  p e r c e i v e s  h i s  s e l f  worth.  A s k  him 
he can d o  f o r  t h e  company; i f  h e  d o e s n ' t  g i v e  you a 

answer ,  h e  d o e s n ' t  t h i n k  h i g h l y  o f  h i m s e l f ,  

MR. HUNTINGTON:  Okay, h e  d o e s n ' t  t h i n k  h i g h l y  a b o u t  
h i m s e l f  i f  h e  c a n ' t  i d e n t i f y  w i t h  h i s  company and t a l k  a b o u t  
h i s  pu rpose  i n  t h a t  company. 

O t h e r  examples ,  How d o  you o b s e r v e  p e o p l e  n o t  f e e l i n g  
good a b o u t  t hemse lves?  

A VOICE:  Dress. 

MR.. HUNTINGTON: A l l  r i g h t ,  t h e  way t h e y  d r  
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s l o p p y ,  t h e i r  s h o e s  a r e n ' t  s h i n e d ,  t h e i r  n e c k t i e  is hang ing  
crooked  o r  wha teve r ,  

What else? 

A VOICE: Apathy. 

MR. HUNTINGTON: Okay, how h e  f i l l e d  o u t  h i s  j o b  
a p p l i c a t i o n .  You migh t  even look  f o r  whether  there  is  much 
t h e r e  o r  w h e t h e r  t h e r e  a r e  a l o t  o f  l i e s  t h e r e .  

A l l  r i g h t ,  l e t ' s  t a l k  a b o u t  t h e  p o s i t i v e  a s p e c t s .  What 
d o  w e  see when somebody is f e e l i n g  good a b o u t  t hemse lves?  
What do  you o b s e r v e ?  

A VOICE:  Smi le ,  

MR. HUNTINGTON:  A smile. Give  m e  more examples .  

A VOICE:  I n t e r e s t  i n  o t h e r s  o r  i n t e re s t  i n  o t h e r  
t h i n g s .  

MR. HUNTINGTON: Good, i n t e r e s t  i n  o t h e r s .  

A VOICE: Somebody who c a n  l i s t e n .  

MR. H U N T I N G T O N :  Good, somebody who can l i s t e n .  Good, 
e x c e l l e n t .  What else? 

A VOICE: G e n e r a l  p o s i t i v e  o u t l o o k  towards  t h e  company 
h e  is i n t e r v i e w i n g  w i t h  and h i s  p a s t  employers .  

MR. HUNTINGTON:  C o n s t r u c t i v e  o u t l o o k ,  p o s i t i v e  
a t t i t u d e .  

W e  c o u l d  keep b u i l d i n g  t h i s  l i s t .  What I want t o  do  by 
a s k i n g  you t h e s e  q u e s t i o n s  is t o  d e m o n s t r a t e  t h a t  w e  a l r e a d y  
know what w e  a r e  l o o k i n g  a t  when w e  see  somebody who is 
f e e l i n g  good a b o u t  t h e m s e l v e s  o r  n o t  f e e l i n g  good a b o u t  
t h e m s e l v e s ,  So there  is no magic i n  t h e  " s h a r i n g "  s i d e  o f  
t h i s  t r a i n i n g  program. W e  i n  t h i s  s o c i e t y ,  p a r t i c u l a r l y  
m a l e s ,  a r e  n o t  t a u g h t  t o  look  a t  b e h a v i o r .  W e  a r e  t a u g h t  t o  
l o o k  a t  f a c t s .  W e  a r e  rough and tough.  W e  d o n ' t  c r y ,  e t  
c e t e r a .  I n  f a c t ,  a l l  t h e  b e h a v i o r a l  d a t a  w e  need is  s i t t i n g  
o u t  there.  I t  is r i g h t  i n  f r o n t  o f  u s .  

By t e a c h i n g  a c a p t a i n ,  i n  t h i s  c a s e  t h e  c a p t a i n  is a 
manager,  t o  b e  aware  o f  t h o s e  t y p e s  o f  b e h a v i o r  i n c l u d i n g  
h i s  own, t h e n  h e ' s  i n  a much b e t t e r  p o s t u r e  t o  c o n t r o l  how 
t h e  o t h e r  i n d i v i d u a l  is  f e e l i n g  a b o u t  h i m s e l f .  What w e  know 
is when w e  f e e l  good a b o u t  o u r s e l v e s  w e  can  t a c k l e  j u s t  
a b o u t  any  problem t h a t  comes a l o n g .  I t  d o e s n ' t  much m a t t e r  

t h a t  problem is. I ' m  su re  most o f  u s  b e i n g  m a r r i e d  a t  
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some p o i n t  i n  time, walked i n  t h e  house  and your  w i f e  s a y s :  
" L e t  m e  t e l l  you what  t h e  k i d s  d i d  today ."  And your  
r e s p o n s e  is: "Well, honey ,  l e t ' s  s i t  down." Then you walked 
i n  t h e  d o o r  on  a n o t h e r  d a y  and  s h e  s a i d :  " L e t  m e  t e l l  you 
what  t h e  k i d s  d i d  today ."  And your  r e s p o n s e  is: "Leave m e  
a l o n e .  I d o n ' t  want t o  h e a r  i t .  I t ' s  your  res  
Well, t h a t ' s  a simple example  o f  d i f f e r e n c e s  i n  b e h a v i o r s ,  
e v e n  though  t h e  e v e n t s  were t h e  same. I n  t h e s e  two 
s i t u a t i o n s ,  w e  a r e  l o o k i n g  a t  examples  o f  h i g h  and low 
s e l  f -es t e  e m .  

W e l l ,  t h e  p o i n t  i n  l o o k i n g  a t  t h e  i s s u e  o f  s e l f - e s t e e m  
is  t h a t  t h e  b e t t e r  w e  f e e l  a b o u t  o u r s e l v e s  t h e  b e t t e r  w e  a r e  
a b l e  t o  respond t o  a p a r t i c u l a r  s i t u a t i o n .  What w e  want  t o  
d o  t h e n  w i t h  t h e  c a p t a i n ' s  s e l f - e s t e e m  is t e a c h  him how t o  
k e e p  i t  a t  h i g n  l e v e l s .  

( F i g u r e s  U n a v a i l a b l e )  

T h i s  s l i d e  b e g i n s  t o  d e p i c t ,  t h e n ,  t h e  f i r s t  o f  a 
s e r i e s  o f  i n t e r a c t i o n s  o n  how we address  t h e  c a p t a i n ' s  
l e a d e r s h i p  program a t  Piedmont  a s  t o t a l  r e s o u r c e  management 
o f  what g o e s  on  i n  t h e  c o c k p i t .  I f  you w i l l ,  t u r n  t o  t h e  
second  s h e e t  t h e r e  i n  your  handou t ,  and  t h e r e  is a n  
e x e r c i s e .  I ' d  l i k e  you t o  t a k e  o n l y  a b o u t  t h r e e  m i n u t e s  
a p i e c e .  L e t ' s  make t h i s  b r i e f  a s  a d e m o n s t r a t i o n .  I want  
you t o  t h i n k  a b o u t  c a p t a i n s  you have  f lown w i t h .  I f  you a r e  
n o t  a p i l o t ,  t h i n k  o f  your  boss .  Think of  a c a p t a i n  y o u ' v e  
f lown  w i t h  who was t h e  b e s t  c a p t a i n  you e v e r  f l e w  w i t h ,  
Think  a b o u t  t h e  t h i n g s  h e  d i d  w i t h  you o r  s a i d  t o  you o r  
i n s t r u c t e d  you t o  d o ,  h i s  a t t i t u d e  towards  you. Make b r i e f  
n o t e s  a b o u t  t h a t .  Make a s  many n o t e s  a s  you c a n .  T h i s  is 
f o r  your  u s e ,  s o  make them b r i e f .  Take a b o u t  t h r e e  m i n u t e s  
t o  do  t h a t .  

Now l o o k  a t  your  o t h e r  l i s t ,  i f  you would. Think o f  
t h e  c a p t a i n  t h a t  you have  d i s l i k e d  t h e  mos t ,  t h a t  A t t i l a  t h e  
Hun i n  t h e  l e f t  s ea t .  Think o f  a l l  t h e  t h i n g s  h e  s a i d  o r  

' d i d  o r  h i s  a t t i t u d e  t o w a r d s  you. Make some b r i e f  n o t e s  
a b o u t  t h a t .  

[Three  m i n u t e  i n t e r v a l . ]  

L e t  m e  a s k  you t o  s t o p  a t  t h i s  p o i n t ,  and  I w i l l  r e t u r n  
t o  t h i s  example  i n  a moment o n c e  I h a v e  e x p l a i n e d  t h e  model 
t o  you. L e t ' s  look f i r s t  a t  t h e  c o n t e n t  o f  t h e  l e a d e r s h i p  
program. F i r s t ,  w e  f o c u s  o n  t h e  c a p t a i n  a s  a mhnager and w e  
u s e  e x p e r i e n t i a l  e d u c a t i o n ,  which i s  a g r o u p  a c t i v i t y  
i n v o l v e m e n t  where t h e y  r e f l e c t  on t h e i r  own b e h a v i o r  a s  
opposed  t o  l e c t u r i n g  t o  them a b o u t  t h e  b e s t  way t o  
communicate  . 

W e  f o c u s  o n  t h e  c o n c e p t  o f  self-esteem and i t s  
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i n f l u e n c e  o n  b e h a v i o r .  W e  u s e  t h r e e  d i f f e r e n t  t e s t  
i n s t r u m e n t s  t o  measu re  l e a d e r s h i p  s t y l e s  and c o n f l i c t  
h a n d l i n g  p r a c t i c e s ,  i n c l u d i n g  o n e  which we've d e v e l o p e d  on a 
g r i d  p a t t e r n .  I was i n t e r e s t e d  t o  h e a r  t h a t  Bob h a s  a l s o  
d o n e  t h e  same. I t  is a n  i n s t r u m e n t  d e v e l o p e d  s t r i c t l y  f o r  
c a p t a i n s ,  as  opposed t o  a m a n a g e r i a l  i n s t r u m e n t  t h a t  c a n  b e  
used anywhere.  We a r e  i n  t h e  p r o c e s s  o f  t r y i n g  t o  v a l i d a t e  
t h e  d a t a .  T h e r e  is a l o t  o f  s t a t i s t i c a l  work t o  be done ,  s o  
i t ' s  by  no means a c l e a n ,  p u r e  i n s t r u m e n t  a t  t h i s  p o i n t .  

The c a p t a i n s '  r e a c t i o n  t o  s e e i n g  t h e i r  own d a t a  is 
f a s c i n a t i n g .  They d e v e l o p  a n  u n d e r s t a n d i n g  where t h e y  s t a n d  
amongst  t h e i r  p e e r s .  So w e  found  t h a t  n o t  o n l y  d o  w e  have  a 
b e t t e r  i n s t r u m e n t  t o  t e l l  them t h e i r  s t y l e ,  b u t  we  a r e  a l s o  
a b l e  t o  show them how t h e y  r a n k  w i t h  t h e i r  p e e r s .  W e  u s e  
numerous cases a d d r e s s i n g  c o c k p i t  crew f l i g h t  a t t e n d a n t s  and 
ground crew t y p e  o f  i n t e r a c t i o n s .  

We a l s o  u s e  e x p e r i e n t i a l  e x e r c i s e s  i n c l u d i n g  v i d e o  
c a m e r a s  where t h e y  a r e  a b l e  t o  l o o k  a t  t h e i r  b e h a v i o r  i n  t h e  
m i d s t  o f  t h e s e  e x e r c i s e s .  For  t h o s e  o f  you t h a t  h a v e  n o t  
u s e d  v i d e o ,  i t  i s  f a s c i n a t i n g  t o  l o o k  a t  y o u r s e l f  and  your  
mannerisms.  I remember t h e  f i r s t  time I saw m y s e l f ,  I 
c o u l d n ' t  b e l i e v e  how s e r i o u s  I l o o k e d .  P e o p l e  h e a r  t h e i r  
v o i c e  t o n e  and a r e  s u r p r i s e d  t h a t  t h e y  a r e  t h a t  c r i t i c a l .  
They see t h e i r  hand bouncing  up and  down i n  a n e r v o u s  t w i t c h  
o f  some s o r t  and w e r e n ' t  even  c o n s c i o u s  t h a t  t h e y  were d o i n g  
i t .  They h e a r  t h e i r  d e e p  b r e a t h i n g  t h r o u g h  t h e  microphones .  
So i t ' s  a r e a l  eye  o p e n i n g  e x p e r i e n c e  from t h e  p e r s o n a l  
e x p e r i e n c e ,  o r  l e a r n i n g ,  s t a n d p o i n t .  

W e  d o  a l o t  o f  f e e d b a c k  o n  t h e i r  i n d i v i d u a l  s t r e n g t h s  
and  l i m i t a t i o n s  o f  p a r t i c u l a r  management s t y l e s .  W e  
p a r t i c u l a r l y  l o o k  a t  t h e  l i m i t a t i o n s  a s p e c t  and  see how t h a t  
combines  t o  form a d a n g e r o u s  s i t u a t i o n  w i t h  someone e l s e ' s  
s t y l e .  And y e t  how w i t h  a n o t h e r  c o m b i n a t i o n  o f  b e h a v i o r  
m i g h t , n o t  be d a n g e r o u s  a 1  a l l .  So w e  p a r t i c u l a r l y  p o i n t  o u t  
t o  them t h e  s i t u a t i o n a l  v o l a t i l i t y .  Then w e  compare t h e  9 

p e r s o n a l  d a t a  t o  o t h e r  c l a s s  members t o  d e m o n s t r a t e  t h e  
m u l t i p l e  c o m b i n a t i o n s  o f  b e h a v i o r s  t h a t  a r e  i n v o l v e d .  

T h i s  s l i d e  is  a l i s t  o f  t h e  p o s i t i v e  k i n d  of  b e h a v i o r s  
p e o p l e  d e m o n s t r a t e  when t h e y  a r e  f e e l i n g  good a b o u t  
t h e m s e l v e s .  N o t i c e  how s i m i l a r  t h i s  l i s t  is  t o  t h e  l i s t  you 
d e v e l o p e d  e a r l i e r .  They a r e  s e l f - c o n f i d e n t .  They a r e  
j o y o u s ,  They a r e  more open;  l e s s  d e f e n s i v e .  They h a v e  a 
h i g h  s e n s e  o f  c r e a t i v i t y  when f a c i n g  problems.  They a r e  
c a r i n g  peop le .  They a r e  more e x p r e s s i v e .  They have  
c o u r a g e .  They e x p r e s s  c a n d o r  and h o n e s t y ,  a h i g h  s e n s e  o f  
d e d i c a t i o n .  T h e r e  is a u n i q u e n e s s  a b o u t  them a s  a n  
i n d i v i d u a l .  They a r e  s p o n t a n e o u s ,  And a s i g n i f i c a n t l y  
enhanced  improved l i s t e n i n g  which is v e r y  c r i t i c a l  t o  a 
c a p t a i n  i n  o u r  o p i n i o n .  The bot tom l i n e  is t h a t  t h e y  l i k e  
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t hemse lves .  

What 's  t h e  n e g a t i v e  a s p e c t  o f  low s e l f - e s t e e m ?  They 
a r e  nonadventuresome.  They a r e  d e f e n s i v e .  They a r e  
s u s p i c i o u s .  They a r e  u n r e a l i s t i c a l l y  f e a r f u l  . They a r e  
s e l f - c e n t e r e d .  They a r e  withdrawn.  They l i  
They a r e  i r r i t a b l e .  The b a s e  l i n e  t h e r e  is t h e y  d o n ' t  l i k e  
t h e m s e l v e s  . 

The model w e  work w i t h  f o c u s e s  on  s e l f - e s t e e m .  L e t  m e  
e x p l a i n  t h e  f o u r  s o u r c e s ,  and w e ' l l  s h o r t l y  g e t  back i n t o  
your  l ist .  As you l o o k  a t  t h e s e  f o u r  s o u r c e s ,  you migh t  
t h i n k  a b o u t  your  own l i s t  and be l o o k i n g  f o r  t h o s e  t h i n g s  
where t h e  c a p t a i n  would have  encouraged  your  sense o f  s e l f -  
esteem, o r  i n  t h e  c a s e  o f  t h e  bad c a p t a i n  t h e y  would have  
d e t r a c t e d  from your  s e l f - e s t e e m .  

The f i r s t  is hav ing  a v i s i b l e  ach ievemen t  o f  a g o a l  o r  
accomplishment .  That  may b e  a t t a i n i n g  t h e  rank o f  c a p t a i n .  
I t  may be l e a r n i n g  t o  f l y .  I t  c o u l d  be  c u t t i n g  t h e  g r a s s .  
I t  c o u l d  be p o l i s h i n g  your  c a r .  Whatever i t  is, i t ' s  t h e  
a t t a i n m e n t  o f  a g o a l .  

The  second s o u r c e  o f  s e l f - e s t e e m :  The enhancement o f  
power and c o n t r o l  and i n f l u e n c e  o v e r  e v e n t s  and s i t u a t i o n s  
t h a t  a r e  i m p o r t a n t  t o  u s  o r  t o  t h a t  p a r t i c u l a r  i n d i v i d u a l .  
We a r e  n o t  t a l k i n g  a b o u t  p o l i t i c a l  power h e r e .  W e  a r e  
t a l k i n g  a b o u t  t h e  a b i l i t y  o f  t h a t  i n d i v i d u a l  t o  c o n t r o l  h i s  
l i f e  and make i t  f u n c t i o n  i n  t h e  f a s h i o n  t h a t  he  wan t s  i t  t o  
f u n c t i o n .  And a n y t h i n g  t h a t  l o w e r s  h i s  sense o f  s e l f -  
esteem. 

O u t s i d e  c i r c u m s t a n c e s ;  f o r  i n s t a n c e ,  m a r i t a l  s t ress ,  
d i v o r c e ,  a v e r y  s i c k  c h i l d ,  a problem c h i l d ,  a c a r  w r e c k ,  
and numerous o t h e r  t h i n g s  t h a t  a r e  beyond t h e  p e r s o n ' s  
i n d i v i d u a l  power t o  c o n t r o l  c a u s e  a t remendous d e c r e a s e  i n  
s e l f - e s t e e m .  Research  i n  f a c t o r y  s e t t i n g s ,  n o t  w i t h  
Piedmont p i l o t s ,  b u t  I t h i n k  t h e r e  i s  p r o b a b l y  some 
c o r r e l a t i o n ,  i n d i c a t e s  t h e  pr ime s o u r c e  o f .  s e l f - e s t e e m  i n  
m a n u f a c t u r i n g  env i ronmen t s  f o r  males i s  power. I n i t i a l  
i n d i c a t i o n s  a r e  SO t o  60  p e r c e n t  o f  o u r  t o t a l  s o u r c e  o f  
s e l f - e s t e e m  a s  m a l e s  comes from t h a t  one  e lement .  

The  t h i r d  s o u r c e  o f  s e l f - e s t e e m  is b e i n g  c a r e d  a b o u t  a s  
a un ique ,  v a l u a b l e  and wor thwhi l e  p e r s o n ;  be ing  t r e a t e d  w i t h  
r e s p e c t .  A s i m p l e  example o f  t h a t  i s  you walk p a s t  your  
boss o r  c h i e f  p i l o t  i n  t h e  m'orning and h e  d o e s n ' t  speak .  
Most o f  u s  may t h i n k ,  g e e ,  d i d  I f o r g e t  t o  p u t  my t i e  up? 
What ' s  t h e  m a t t e r  w i t h  m e ?  D o  I have  bad b r e a t h ?  I f  you 
watch  TV, e v e r y t h i n g  between t h e  c o l o r  o f  your h a i r  and t h e  
s h i n i n e s s  o f  your  t e e t h  and t h e  s h o e s  you wear d e t e r m i n e s  
your  s e l f  worth.  So w e  have been t a u g h t  a s  a s o c i e t y  t o  
r e a c t  t o  t h o s e  k i n d s  o f  t h i n g s .  
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A c l e a r  sense o f  n o t  b e i n g  va lued  and c a r e d  a b o u t  a s  a 
f i r s t  o f f i c e r  is d e m o n s t r a t e d  by a c a p t a i n  who a c t s  l i k e  you 
a r e  n o t  wor thwhi l e  a s  you s i t  i n  t h e  r i g h t  s t h a t  your  
o p i n i o n  d o e s  n o t  c o u n t ,  t h a t  you p r  l y  have  no 
i n f o r m a t i o n  t h a t  h e  h a s  n o t  t h o u g h t  a b o u t .  t h a t  t y p e  o f  
c a p t a i n  l o w e r s  t h e  c o - p i l o t ' s  s e l f - e s t e e m .  

The f o u r t h  s o u r c e  o f  s e l f - e s t e e m  i s  b e h a v i n  
c o n g r u e n t  w i t h  d e e p l y  h e l d  v a l u e s  and b e l i e f s .  T h a t  i s  
someth ing ,  o f  c o u r s e ,  t h a t  i s  v e r y  i n d i v i d u a l i z e d .  W e  i n  
t h i s  room p r o b a b l y  have  many t h a t  a r e  i n  common; however ,  
m i n e  might  b e  a l i t t l e  h i g h e r  i n  my p r i o r i t y  r a n k i n g  t h a n  
y o u r s ,  and v i c e  v e r s a ,  some th ing  is h i g h e r  f o r  you. When w e  
a r e  l i v i n g  o u t s i d e  t h o s e  v a l u e s  and b e l i e f s ,  w e  g e t  
o u r s e l v e s  i n t o  a p o s i t i o n  o f  lowered  self-esteem. 

An example o f  t h a t  i s  a c a p t a i n  t h a t  h a s  v e r y  s t r o n g  
r e l i g i o u s  v a l u e s  and is f l y i n g  on Sunday morning. W e  d o n ' t  
l o o k  a t  t h a t  a s  a p a r t i c u l a r l y  b i g  d e a l ,  and you might  n o t  
see t h a t  a whole l o t ,  b e c a u s e  p e o p l e  become accustomed t o  
i t .  A c a p t a i n  who b e l i e v e s  h e  r e a l l y  ouqh t  t o  b e  a t  home 
w i t h  h i s  c h i l d r e n ,  b e c a u s e  h e  h a s  a l o t  o f  s t r o n g  v a l u e s  f o r  
h i s  f a m i l y ,  b u t  c h o o s e s  t o  b e  on t h e  a i r l i n e  f l y i n g ,  h a s  a 
r e a l  c o n t r a d i c t i o n  there .  So when you a s k  h im t o  f l y  an 
e x t r a  day  and he  r eac t s  a n g r i l y  w i t h  you, t h e  whole i s sue  
may b e  g u i l t  a b o u t  l e a v i n g  h i s  c h i l d r e n  a s  opposed t o  n o t  
want ing  t o  f l y  w i t h  you. Those a r e  t h e  f o u r  s o u r c e s .  

L o o k  a t  your  l ist  f o r  a moment, p a r t i c u l a r l y  t h e  
n e g a t i v e  li.st and see i f  you c a n  come up w i t h  examples  o f  
how your  s e l f - e s t e e m  is lowered .  From t h e  a u d i e n c e ,  
somebody g i v e  m e  an example of someth ing  t h a t  was s a i d  t o  
you o r  done  o f f  o f  t h a t  n e g a t i v e  l i s t .  

A VOICE:  F a i l u r e  t o  p r a i s e  when p r a i s e  is due .  

MR. HUNTINGTON:  Okay, f a i l u r e  t o  p r a i s e  when p r a i s e  is 
d u e .  What s o u r c e  o f  s e l f - e s t e e m  is a d v e r s e l y  a f f e c t e d  by 
t h a t  t y p e  o f  b e h a v i o r ?  Okay, number t h r e e .  C l e a r l y  n o t  
b e i n g  va lued  o r  c a r e d  a b o u t .  I f  p r a i s e  is d u e  b e c a u s e  
y o u ' v e  done a good job, t h e n  you p r o b a b l y  a l s o  ach ieved  
someth ing  l i k e  a good l a n d i n g  i n  bad wea the r .  

G ive  me a n o t h e r  example o f  how you were t r e a t e d  
i n a p p r o p r i a t e l y  by some A t t i l a  t h e  Hun c a p t a i n .  

A VOICE: The  c a p t a i n  s a i d  i t  was my l e g  t o  f l y ,  y e t  h e  
t o l d  m e  when t o  t u r n ,  when t o  l e v e l  o f f ,  when t o  d e c r e a s e  
power . 

MR, H U N T I N G T O N :  Okay. The c a p t a i n  t o l d  you when t o  
l e v e l  o f f ,  d e c r e a s e  power when i t  was your  t u r n  t o  f l y .  
What ' s  t h e  s o u r c e  a f f e c t e d  t h e r e ?  Number two, C l e a r l y  you 
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h a v e  no power and i n f l u e n c e  i n  t h a t  s i t u a t i o n ,  H e  is t h e  
c a p t a i n .  And from a l e a d e r s h i p  s t a n d p o i n t  I b e l i e v e  
somebody n e e d s  t o  b e  i n  c h a r g e ,  b u t  when h e  k e e p s  t e l l i n g  
you i t ' s  your  t u r n  t o  f l y  and  t h e n  t e l l s  you when t o  t u r n ,  
o b v i o u s l y  you a r e  o u t  o f  c o n t r o l  i n  t h a t  s i t u a t i o n .  And 
t h a t ' s  a p o t e n t  way t o  decrease s e l f - e s t e e m .  

I c o u l d  k e e p  g o i n g  w i t h  t h e  l i s t ,  b u t  i n  t h e  i n t e r e s t  
o f  time, y o u ' v e  s e e n  t h e  fundamen ta l  model w e  a r e  working  
w i t h  t o  i l l u s t r a t e  how, i f  a c a p t a i n  c o n t i n u e s  t o  t r e a t  h i s  
c o - p i l o t  i n  a f a s h i o n  t h a t  l o w e r s  h i s  c o - p i l o t ' s  s e l f -  
esteem, h e  winds up w i t h  a useless r e s o u r c e  i n  t h e  c o c k p i t .  
H e  winds  up w i t h  somebody who is a n g r y  a t  him, who w i t h h o l d s  
i n f o r m a t  i o n ,  who d o e s n  ' t re spond  t o  s i t u a t i o n s  
a p p r o  p r  i a  t e l  y , 

W e  a l l  know t h a t  w e  a l l  know how t o  g e t  back  
e v e n t u a l l y .  And I ' v e  u n f o r t u n a t e l y  been  t o l d  of  a number o f  
c i r c u m s t a n c e s  where c o - p i l o t s  g o t  even .  The  s u b t l e  l i t t l e  
t h i n g s  l i k e  n o t  t e l l i n g  t h e  c a p t a i n  he  h a d n ' t  p u t  t h e  
l a n d i n g  g e a r  down, and t h e y  a r e  a hundred f e e t  o f f  t h e  
g round .  Tha t  k ind  of b e h a v i o r  is e x p l a i n e d ,  " w e l l ,  i f  i t  
had been an u n s a f e  s i t u a t i o n  I n e v e r  would have  done  t h a t . "  
Suppose  t h a t  he  had a power f a i l u r e  a t  t h a t  p o i n t  j u s t  a s  h e  
is r e a d y  t o  s a y  s h a l l  we p u t  t h e  g e a r  down? They m i g h t  have  
l a n d e d  t h e n  w i t h  t h e  g e a r  up. A s  w e  read t h e  d a t a  o u t  o f  
t h e  a c c i d e n t  r e p o r t s ,  these  t y p e  o f  b e h a v i o r s  a r e  e v i d e n t .  

T h i s  is t h e  model w e  work wi th .  I f  t h o s e  f o u r  s o u r c e s  
a r e  working w e l l ,  you have  an  i n c r e a s e d  s e n s e  o f  s e l f - e s t e e m  
and a more p o s i t i v e  s e l f  image. Coming down t h e  r i g h t  s i d e  
o f  t h a t  c h a r t  w e  see t h e  p o s i t i v e  l i s t  o f  b e h a v i o r s  t h a t  w e  
saw on t h e  s c r e e n  a m i n u t e  ago .  T h e r e  is an improved s e n s e  
o f  p e r s o n a l  and o r g a n i z a t i o n a l  pe r fo rmance .  When t h e  
c a p t a i n  is f e e l i n g  good a b o u t  h i m s e l f ,  t h i n g s  t e n d  t o  g o  
w e l l  f o r  h i m .  H e ' s  t h e  t y p e  o f  c a p t a i n  p e o p l e  l i k e  t o  f l y  
w i t h .  So what  happens  t o  h i s  s e l f - e s t e e m  t h e n ?  I t  g o e s  up 
b e c a u s e  t h e y  l i k e  t o  b e  w i t h  him. And s o  i t  becomes a 
c y c l e .  

The c y c l e  o p e r a t e s  e x a c t l y  t h e  same way b u t  i n  r e v e r s e .  
I f  t h e  c a p t a i n  is f e e l i n g  grumpy, no o n e  wan t s  t o  b e  w i t h  
him. And when nobody w a n t s  t o  be w i t h  him, h e  s t a r t s  a c t i n g  
more c a n t a n k e r o u s  t h a n  h e  was t o  b e g i n  w i t h .  And s o  h e  is  
d e s t r o y i n g  eve rybody  e l se ' s  self-esteem around  him, and t h e n  
h e  f e e l s  worse a b o u t  h i m s e l f .  So t h e  b e h a v i o r s  become 
worse ,  T h a t ' s  t h e  self-esteem c y c l e .  What w e  t e a c h  t h e  
c a p t a i n  is t h a t  h e  h a s  t h e  c h o i c e  o f  enhanc ing  o r  d e t r a c t i n g  
from t h e  c o - p i l o t ' s  o r  t h e  o t h e r  crew members' self-esteem. 
And t o  t h a t  e x t e n t  h e  is r e s p o n s i b l e  f o r  w h a t  g o e s  o n  i n  t h e  
c o c k p i t  . 

We look a t  self-esteem and draw o n  t h r e e  p r i m a r y  
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f u n c t i o n s  o f  t h a t .  Home r e l a t i o n s ;  t h a t  i n c l u d e s  s i c k  
c h i l d r e n  and e v e r y t h i n g  else.  W e  l o o k  a t  c o c k p i t  crew 
r e l a t i o n s ,  and w e  l o o k  a t  o t h e r  crew members r e l a t i o n s  s u c h  
a s  t h e  f l i g h t  a t t e n d a n t s  and  t h e  g round  crew. W e  t i e  a l l  
t h a t  i n  t o  s a f e t y  and  f i n a l l y  i n  t o  t h e  c u s t o m e r s '  
s a t i s f a c t i o n .  The way t h e  c a p t a i n  t r e a t s  t h e  f l i g h t  
a t t e n d a n t  a f f e c t s  t h e  way t h e  f l i g h t  a t t e n d a n t  r e s p o n d s  t o  
t h e  p a s s e n g e r .  And t h e  p a s s e n g e r s ,  s a t i s f a c t i o n  o r  
d i s s a t i s f a c t i o n  d e t e r m i n e s  whe the r  t h e y  come back o r  n o t .  
T h a t  a f f e c t s  a i r l i n e  p r o f i t a b i l i t y ;  t h a t ' s  t h e  p u r p o s e  of 
t h e  a i r l i n e .  

The second  p i e c e  t h a t  w e  a r e  d o i n g  now, t h a t  I want  t o  
t i e  i n t o  t h e  c o c k p i t  r e s o u r c e  management, w e  r e f e r  t o  a s  
t r a i n - t h e - t r a i n e r .  C o n t e n t  f o r  t h e  t r a i n -  t h e - t r a i n e r  
c o n s i s t s  o f  a d u l t  l e a r n i n g  methodology.  To g e t  t o  t h e  t r u t h  
o f  i t ,  i t  is l i t e r a l l y  l e a r n i n g  methodology.  B u t  a d u l t  
l e a r n i n g  methodology s o u n d s  much b e t t e r  t h a n  c h i l d  
methodology.  

W e  a r e  i n  t h e  p r o c e s s  now o f  d e s i g n i n g  t h i s  program and 
h o p e f u l l y  w i l l  have  i t  r e a d y  by  t h e  end of  November. What 
w e  a r e  t e a c h i n g  t h e  check  a i r m e n  t o  d o  is t o  r e c o g n i z e  t h e  
v a r i o u s  l e a r n i n g  c a p a b i l i t i e s  o f  t h e  i n d i v i d u a l s  t h a t  t h e y  
a r e  t r a i n i n g .  A se r i e s  o f  t e c h n i q u e s  t h a t  a r e  i n v o l v e d  i n  
t h a t ,  Bob ment ioned  t h i s  morning r i g h t  b r a i n ,  l e f t  b r a i n .  

L e t ' s  d o  a b r i e f  e x p e r i m e n t .  Hold your  thumb up and 
c e n t e r  your  thumb on my f a c e  a s  b e s t  you c a n .  Now y o u ' r e  
g o i n g  t o  see a l i t t l e  b i t  o f  a d o u b l e  image. But s t i c k  your  
thumb up and c e n t e r  i t  o n  my f a c e  a s  b e s t  you c a n .  Mow 
h o l d i n g  i t  t h e r e ,  c l o s e  f i r s t  your  l e f t  eye  and t h e n  y o u r  
r i g h t .  Note which e y e  bes t  c o v e r s  my face.  I f  your  l e f t  
e y e  b e s t  c o v e r e d  my f a c e ,  you ' a r e  p r o b a b l y  r i g h t  b r a i n e d .  
I f  your  r i g h t  e y e  b e s t  c o v e r e d  my f a c e  you a r e  p r o b a b l y  l e f t  
b r a i n e d .  That ' s  n o t  a s c i e n t i f i c  methodology w e  j u s t  
d e m o n s t r a t e d  h e r e .  What w e  d o  know is t h a t  i t ' s  a p r e t t y  
rough  c o r r e l a t i o n .  W e  a l s o  know t h a t  mos t  o f  u s  have  
v a r y i n g  c a p a b i l i t i e s  i n  t h o s e  two f i e l d s .  Maybe i t ' s  60/40, 
40/60, whateve r  t h e  d i s t r i b u t i o n ,  b u t  w e  t e n d  t o  b e  l e f t  
b r a i n  dominan t  i n  t h i s  s o c i e t y ,  b e c a u s e  w e  teach t h e  p e o p l e  
t o  b e  s o  a n a l y t i c a l .  O u r  p i l o t  t r a i n i n g  p r o c e s s  t eaches  
p e o p l e  t o  be l e f t  b r a i n  dominan t .  

I f  t h e  i n d i v i d u a l  i s  l e f t  b r a i n  dominan t ,  and I make a 
comment l i k e  " l e t ' s  see  i f  w e  c a n  v i s u a l i z e  i n  your  mind and 
be c r e a t i v e  h e r e " ,  I j u s t  l o s t  t h a t  s t u d e n t .  On t h e  o t h e r  
hand ,  i f  t h e  s t u d e n t  t h i n k s  v e r y  v i s u a l l y ,  c r e a t i v e l y ,  and 
c o n c e p t u a l l y ,  and I s a y ,  " f o l k s ,  t h e  f a c t s  a r e  t h e r e ,  now 
u s e  your  head and a n a l y z e  i t" ,  I j u s t  l o s t  t h a t  s t u d e n t .  
T h e r e  a r e  a whole s e r i e s  o f  o t h e r  ways t h a t  you c a n  l o o k  a t  
a d u l t  l e a r n i n g  methodology,  and  I w i l l  n o t  a t t e m p t  t o  go 
i n t o  t h o s e .  The p o i n t  is i f  you a r e  l o o k i n g  a t  e f f e c t i v e  
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t r a i n i n g ,  your  t r a i n e r  h a s  t o  b e  w e l l  p r e p a r e d  t o  r e spond  t o  
t h e  i n d i v i d u a l  a t  h i s  b e s t  l e v e l  i n  o r d e r  t o  enhance  t h e  
l e a r n i n g  t h a t  i s  t a k i n g  p l a c e ,  

W e  u s e  some i n s t r u m e n t a t i o n  t o  t es t  l e a r n i n g  s t y l e s ,  
and  t h e s e  a r e  s i m p l e  i n s t r u m e n t s .  W e  l o o k  a t  t h e  
i m p l i c a t i o n  o f  b r a i n  h e m i s p h e r e  dominance on  t h e  
i n d i v i d u a l ' s  l e a r n i n g  and  t h e  t r a i n e r ' s  c a p a c i t y  t o  r e spond  
t o  t h a t  t r a i n e e ' s  need .  I f  you g e t  a h e a v i l y  dominan t  l e f t  
b r a i n  t r a i n e r ,  t h e n  you a r e  g o i n g  t o  have  a l i m i t e d  t r a i n e r .  
H e a v i l y  dominan t  r i g h t  b r a i n ,  y o u ' l l  a l s o  have  a l i m i t e d  
t r a i n e r .  So w e  a r e  l o o k i n g  a t  t r a i n e r  s e l e c t i o n  a s  a n o t h e r  
i s sue ,  

W e  a r e  l o o k i n g  a l s o  a t  how t o  e s t a b l i s h  p o s i t i v e  
a t t i t u d e s  i n  t h e  i n i t i a l  t r a i n i n g  a s  w e l l  a s  t h e  check  r i d e  
s i t u a t i o n s  r a t h e r  t h a n  t h e  p a s s - f a i l ,  win- lose  a t m o s p h e r e ,  
I d o n ' t  o b s e r v e  t h a t  p i l o t s  f e e l  c o m f o r t a b l e  s i t t i n g  i n  
t h e r e ,  t h e  s i m u l a t o r s  and I t h i n k  t h a t  a d v e r s e l y  a f f e c t s  
t h e i r  l e a r n i n g .  If t h e y  a r e  t h e r e  f o r  l e a r n i n g  and  
p r o f i c i e n c y ,  t h e n  l e t ' s  t r e a t  them t h a t  way, by  c r e a t i n g  a n  
e f f ec ti v e 1 ea r n i ng e n v  i r o  nmen t , 

W e  a r e  a l s o  l o o k i n g  a t  how t o  b e s t  c r i t i q u e  a LOFT 
s c e n a r i o  from a crew i n t e r a c t i o n  s t a n d p o i n t .  I am i n  t h e  
p r o c e s s  now o f  d e v e l o p i n g ,  w i t h  P i e d m o n t ' s  f u n d i n g ,  a n  
a s s e s s m e n t  c r i t e r i a  f o r m a t .  C l a y  Foushee  w i t h  NASA h a s  been  
a n  i n v a l u a b l e  r e s o u r c e  i n  d e v e l o p i n g  a n  a s s e s s m e n t  p r o c e d u r e  
t o  h e l p  t h e  check  a i r m e n  r e v i e w  t h e  i n t e r a c t i o n  b e h a v i o r  
dynamics  t h a t  a r e  t a k i n g  p l a c e  p a r t i c u l a r l y  i n  t h e  LOFT 
s c e n a r i o .  T h i s  c a n  a l s o  b e  done  s i t t i n g  i n  t h e  c o c k p i t  
r i d i n g  and making t h e  o b s e r v a t i o n s ,  s o  t h e  c a p t a i n  c a n  
become aware  o f  h i s  p a r t i c u l a r  i n t e r a c t i o n  s t y l e  and  how 
t h a t  form o f  communica t ion  e i t h e r  a d v e r s e l y  a f f e c t s  o r  
p o s i t i v e l y  a f f e c t s  t h e  f i r s t  o f f i c e r ' s  p o s i t i o n  a s  a 
r e s o u r c e  i n  t h e  c o c k p i t ,  

I n  t h e  p r o c e s s  o f  d e v e l o p i n g  t h a t ,  w e  a re  a l s o  g o i n g  t o  
b e  working on feedback s k i l l s ,  t e a c h i n g  t h e  c h e c k  a i r m e n  how 
t o  more a p p r o p r i a t e l y  g i v e  f e e d b a c k  i n s t e a d  o f  s a y i n g ,  "why 
t h e  h e l l  d i d  you d o  t h a t ? "  o r  " t h a t  was s t u p i d "  o r ,  "gee ,  
dummy, l e t ' s  g o  t h r o u g h  t h a t  a g a i n , "  More e f f e c t i v e  s k i l l s  
w i l l  enhance  l e a r n i n g  t h a n  t h a t  k i n d  of  t r a d i t i o n a l  
methodology . 
Also w e  a r e  g o i n g  t o  t e a c h  t h e  c h e c k  airmen how t o  g i v e  
f e e d b a c k  on  l e a d e r s h i p  s t y l e s .  Someday when Piedmont  s l o w s  
i t s  g rowth  and e v e r y t h i n g  c a t c h e s  up, h o p e f u l l y  what w e  w i l l  
h a v e  is t h a t  t h e  c a p t a i n s  who h a v e  been  t r a i n e d  i n  t h e  
l e a d e r s h i p  program b e i n g  g i v e n  f e e d b a c k  a b o u t  t h e i r  LOFT 
s c e n a r i o  by a c h e c k  a i r m a n  who i n  f a c t  knows a b o u t  t h e  
l e a d e r s h i p  model s o  t h a t  a l l  t h a t  w i l l  t i e  t o g e t h e r  v e r y  
n e a t l y  and t i g h t l y .  
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W e  see a c o u p l e  o f  c r i t i c a l  i s s u e s  i n  t h i s  whole 
t r a i n - t h e - t r a i n e r  program. One is what a r e  t h e  t r a i n e r ' s  
q u a l i f i c a t i o n s  and what were t h e  s e l e c t i o n  p r o c e d u r e s .  And 
s e c o n d ,  t r a i n e r  burn-out  and  r o t a t i o n  and how d o  t h o s e  
t h i n g s  a f f e c t  t h e  l e a r n i n g  o f  t h e  t r a i n e e .  

The n e x t  a s p e c t  i s  t h e  r e s e a r c h  p i e c e ,  and  I a l r e a d y  
men t ioned  t h a t  t h r o u g h  t h e  o t h e r  s l i d e ,  b u t  o u r  r e s e a r c h  
i n c l u d e s  what I ' m  d o i n g  w i t h  C l a y  Foushee  o f  NASA. I t  a l s o  
i n c l u d e s  t h e  m a n a g e r i a l  r e s e a r c h  piece t h a t  w e  a r e  working  
on. H o p e f u l l y ,  a t  some p o i n t  we w i l l  have  c o l l e c t e d  enough 
d a t a  i n  t h e  t r a i n i n g  program t o  b e g i n  t o  d o  some c o r r e l a t i o n  
work w i t h  t h e  i n d i v i d u a l ' s  p e r s o n a l  s c o r e  and i m p l i c a t i o n s  
f o r  h i s  l e a d e r s h i p  s t y l e .  T h i s  o b v i o u s l y  w i l l  b e  d o n e  w i t h  
no  names on  t h e  s u r v e y .  I t  w i l l  be done  e i t h e r  w i t h  a mass  
g r o u p  o f  p e o p l e ,  o r  i f  o u r  a p p r o a c h  is t o  t r y  t o  c o r r e l a t e  
t h o s e  s c o r e s  w i t h  o t h e r  t h i n g s  t h e n  t h e y  w i l l  b e  a s s i g n e d  a 
c o d e  number t h a t  o n l y  t h e  i n d i v i d u a l  knows s o  t h a t  w e  w i l l  
n o t  b e  r e v e a l i n g  p e r s o n a l  d a t a .  

T h a t ' s  t h e  t y p e  o f  r e s e a r c h  w e  want  t o  do .  A t  t h i s  
p o i n t  w e  a r e  s i m p l y  g a t h e r i n g  m a n a g e r i a l  i n f o r m a t i o n  d a t a  
f rom t h e  c lasses ,  and  w e  d o n ' t  have  a s u f f i c i e n t  log t o  d o  
a n y t h i n g  t h a t ' s  o f  s t a t i s t i c a l  v a l i d i t y .  

The n e x t  m a j o r  t h i n g  w e  a r e  d o i n g  i s  working  on  t h e  
LOFT c o n c e p t ,  t y i n g  i n  t h e  t r a i n - t h e - t r a i n e r ,  t y i n g  i n  t h e  
i n f o r m a t i o n  t a u g h t  i n  t h e  c a p t a i n s  l e a d e r s h i p  program,  
p u t t i n g  t h a t  a l l  i n t o  t h e  LOFT c o n c e p t  so t h a t  e a c h  t i m e  t h e  
c a p t a i n  w i l l  come t h r o u g h  h i s  LOFT e x e r c i s e  he  g e t s  t h e  
r e i n f o r c e m e n t  o f  t h a t  same i n f o r m a t i o n .  

The l a s t  t h i n g  w e  hope t o  d o  is work w i t h  f l i g h t  
a t t e n d a n t s .  The  f l i g h t  a t t e n d a n t s  a r e  a s i g n i f i c a n t  p a r t  o f  
a i r c r a f t  s a f e t y  and t h e r e f o r e  need  t o  communicate  w e l l  w i t h  
t h e  c o c k p i t  crews. W e  w i l l  a l s o  b e  h e l p i n g  them t o  m a i n t a i n  
t h e i r  own self-esteem i n  t h e  f a c e  o f  a c a n t a n k e r o u s  f l i g h t  
crew o r  a c a n t a n k e r o u s  p a s s e n g e r .  

O u r  c o n c e p t ,  t h e n ,  is t h a t  i f  t h e  e n t i r e  f l i g h t  crew 
f rom t h e  f r o n t  end t o  t h e  back end  of  t h e  a i r p l a n e  h a s  an 
i n c r e a s e d  s e n s e  of s e l f - e s t e e m  t h a t  t h e y  a r e  g o i n g  t o  b e  a 
b e t t e r  crew, t h a t  t h e  p o s i t i v e  sense of self-esteem w i l l  
r e i n f o r c e  i t s e l f  i n  a i r c r a f t  s a f e t y ,  i n  t h e  p a s s e n g e r s '  
s a t i s f a c t i o n ,  and i n  t h e  c a p a c i t y  o f  t h e  a i r l i n e  t o  s u s t a i n  
i t s e l f  a t  a p r o f i t a b l e  l e v e l .  So w e  t e a c h  i t  b o t h  from a 
s a f e t y  s t a n d p o i n t  and  from a m a n a g e r i a l  s t a n d p o i n t .  

P iedmont  w i l l  b e g i n  t o  o f f e r  t h i s  program t o  c o n t r a c t  
c a r r i e r s  t o  t e a c h  them what  i t ' s  a b o u t .  W e  a r e  a l s o  g o i n g  
t o  b e  o f f e r i n g  t r a i n - t h e - t r a i n e r ,  a l t h o u g h  t h e  program 
p r o b a b l y  won ' t  b e  a v a i l a b l e  c o m m e r c i a l l y  u n t i l  p e r h a p s  
March. 
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I wan t  t o  r a i s e  a c o u p l e  o f  c r i t i c a l  q u e s t i o n s  b e f o r e  
w e  t h row i t  open  t o  q u e s t i o n s .  These  a r e  q u e s t i o n s  w e  
s t r u g g l e  w i t h ,  and I t h o u g h t  I ' d  s h a r e  them w i t h  you f o r  t h e  
b e n e f i t  o f  t h e  s e m i n a r  and ou r  g r o u p  work tomorrow. 

The f i r s t  c r i t i c a l  q u e s t i o n  is how t o  a c h i e v e  a c t u a l  
b e h a v i o r  change  from a t r a i n i n g  o r  LOFT program. W e  a r e  
l o o k i n g  a t  t h e  need  t o  a c h i e v e  b e h a v i o r  c h a n g e ,  and how d o  
you d o  t h a t .  

The second :  Can a LOFT d e s i g n  i n c o r p o r a t e  s k i l l s  which 
w i l l  f a c i l i t a t e  b e h a v i o r  c h a n g e s  when a d m i n i s t e r e d  by p i l o t  
i n s t r u c t o r s ?  I f  s o ,  how d o  you t r a i n  t h e m ?  They a r e  n o t  
p s y c h o l o g i s t s .  They a r e  n o t  t r a i n e d  i n  b e h a v i o r .  What i s  
t h e  methodology i n  which you t r a i n  them? I t h i n k  t h e r e  a r e  
some ways t o  d o  t h a t ,  b u t  I t h i n k  i t  w i l l  r e q u i r e  some v e r y  
s p e c i f i c  i n s t r u c t i o n s  and v e r y  s p e c i f i c  l i m i t a t i o n s .  Is i t  
a c c e p t a b l e  t o  work w i t h  f e e l i n g s  d u r i n g  f e e d b a c k  o r  is 
c o g n i t i v e  m a t e r i a l  t h e  o n l y  a c c e p t a b l e  f o r m a t ?  Behav io r  is 
f e e l i n g  o r i e n t e d .  And d e s p i t e  t h e  f a c t  w e  t h i n k  w e  a r e  
g e n i u s e s ,  most o f  o u r  b e h a v i o r  comes o u t  o f  o u r  g u t  and  n o t  
o u t  o f  o u r  head .  So is i t  a p p r o p r i a t e  t h e n  t o  d e a l  w i t h  
f e e l i n g s ,  o r  s h a l l  w e  b e  c o g n i t i v e l y  s a f e ?  

The n e x t  i s s u e :  How d o e s  t h e  i n s t r u c t o r  know when t h e  
t r a i n e e  h a s  a c h i e v e d  s k i l l s  f o r  new b e h a v i o r s  t h a t  w i l l  
d e m o n s t r a t e  t h a t  h e  is making a commitment t o  t h a t  b e h a v i o r ?  

Nex t ,  what  methods  w i l l  b e s t  r e i n f o r c e  new b e h a v i o r s  
t h a t  t h e  p i l o t s  l e a r n e d  i n  t h e  t r a i n i n g  s e s s i o n ,  
p a r t i c u l a r l y  w i t h  him s i t t i n g  i n  t h e r e  a l l  by h i m s e l f  f l y i n g  
t h a t  a i r p l a n e  when nobody sees him.  Wha t ' s  t h e  b e s t  method 
o f  re  i n f  o rcemen t? 

Nex t ,  how t o  p r o t e c t  t h e  i n t e g r i t y  o f  t h e  crew member 
who c h o o s e s  n o t  t o  r e v e a l  h i s  b e h a v i o r ?  I t h i n k  t h a t ' s  a 
c r i t i c a l  q u e s t i o n .  We r e a l l y  have  t o  watch t h a t .  I 
r e c o g n i z e  a s t r u g g l e  between management and t h e  u n i o n  and 
t h e  i n e f f e c t i v e  c a p t a i n .  I t h i n k  t h a t  t h e r e  is a whole  
o t h e r  l e v e l .  The i n t e g r i t y  o f  t h e  i n d i v i d u a l  n e e d s  t o  b e  
p r o t e c t e d .  We a r e  n o t  t r a i n e d  s h r i n k s  i n  t h e  c o u n s e l i n g  
s e n s e .  I f  h e  d o e s n ' t  v o l u n t a r i l y  come i n  t o  d e a l  w i t h  t h a t  
s i t u a t i o n ,  how d o  w e  a d d r e s s  i t?  I t h i n k  t h e r e  a r e  some 
v e r y  good g u i d e l i n e s  t h a t  need  t o  b e  deve loped  a round  t h a t ,  
s t r o n g  c o o p e r a t i o n  between u n i o n s  and management a s  t o  how 
t o  d e a l  w i t h  t h e  i n e f f e c t i v e  c a p t a i n  who is f l y i n g  t h e  
a i r p l a n e .  

And a t  l a s t ,  t h e  l a s t  i t e m :  What is management 's  and 
t h e  u n i o n ' s  r e s p o n s i b i l i t y  t o  t h e  p u b l i c  i n  d e a l i n g  w i t h  
crew members who c o n t i n u a l l y  d e m o n s t r a t e  i n e f f e c t i v e  c o c k p i t  
b e h a v i o r .  What a r e  t h e  a p p r o p r i a t e  e v a l u a t i v e  c r i t e r i a ?  
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DR. LAUBER: Thank you,  Hugh and J i m ,  f o r  g i v i n g  u s  
t h a t  d e t a i l e d  l o o k  a t  t h e  program you have  under  way a t  
P iedmont ,  L e t ' s  t h row t h e  f l o o r  open  t o  q u e s t i o n s ,  
comments, d i s c u s s i o n ,  w h a t e v e r .  Who would l i k e  t o  s t a r t ?  

MR. F I S H E R :  I ' m  Bob F i s c h e r  o f  Summit. 

T h e r e  is a t h i n g  c a l l e d  Maslow's h i e r a r c h y  o f  n e e d s  and 
you f o l k s  a r e  o p e r a t i n g  i n  t h e  upper  realms of t h a t .  Do you 
p a y  a n y  a t t e n t i o n  t o  t h e  l o w e r  p a r t s ?  

MR. HUNTINGTON: Maslow is  a n  o l d  f r i e n d .  W e  d e a l  w i t h  
Maslow i n  t h e  c o n t e x t  o f  a s e l f - e s t e e m  model. I ' v e  worked 
w i t h  t h e  Maslow c o n c e p t  fo r  y e a r s .  If I had t h e  c a p t a i n s  
f o r  a l o n g e r  p e r i o d  o f  time, I would t e a c h  them t h a t ,  and  
t h a t ' s  maybe what I w i l l  add i n  t h e  h a l f  d a y  p r o c e s s  t h a t  
J i m  and I h a v e  been  t a l k i n g  a b o u t .  

What I found i s  t h a t  t h e  f e e l i n g  o r i e n t a t i o n ,  t e a c h i n g  
m a l e s  t o  b e  s e n s i t i v e  t o  f e e l i n g s ,  t a k e s  care  o f  t h e  v a s t  
m a j o r i t y  o f  Maslow's h i e r a r c h y .  I t a u g h t  i t  f o r  y e a r s  a n d  
found t h e  o n l y  way t h a t  p e o p l e  e v e r  t r a n s f e r r e d  t h e  l e a r n i n g  
was when you p u t  i t  a t  t h e  f e e l i n g  l e v e l  and  g o t  i t  o u t  o f  
t h e  c o g n i t i v e  c o n t e x t .  

DR. FOUSHEE: I ' d  l i k e  t o  a s k  a q u i c k  q u e s t i o n  h e r e .  
Hugh, you a r e  o b v i o u s l y  d e a l i n g  a l o t  on t h e  f e e l i n g  l e v e l .  
You t a l k e d  a l o t  a b o u t  self-esteem. T h a t ' s  an a r e a ,  and I 
t h i n k  most  o f  t h e  p e o p l e  h e r e  would a g r e e ,  t h a t  p i l o t s  
p r o b a b l y  t e n d  t o  b e  a l i t t l e  b i t  u n c o m f o r t a b l e  w i t h  i n  t h e  
b e g i n n i n g .  Could you comment on  t h e  p r o c e s s  t h a t  you go 
t h r o u g h  w i t h  t h e s e  p e o p l e  and how t h a t  works o u t ?  

MR. H U N T I N G T O N :  Yes. I t ' s  s i m p l e  and c r u d e .  I b e g i n  
w i t h  t h e  groundwork t h a t  s a y s  we need  t o  b e  h o n e s t  w i t h  e a c h  
o t h e r  i n  t h i s  c l a s s  and what  comes up i n  t h i s  c l a s s  is 
p r i v a t e  t o  t h i s  c lass  and w i l l  n o t  be r e p e a t e d  o u t s i d e .  And 
t h e n  I a s k  them i f  anybody i n  t h e  g r o u p  h a s  a problem w i t h  
t h a t .  I b e g i n  a t  t h a t  p o i n t  t o  d e m o n s t r a t e  a p r o c e s s  o f  
i n t e g r i t y  and h o n e s t y ,  and  I w i l l  v e r y  g e n t l y  g i v e  them 
f e e d b a c k  a b o u t  c o n c e r n s  I have  a b o u t  t h e i r  i n d i v i d u a l  
s t y l e s .  

I n  t h e  p r o c e s s  o f  d e a l i n g  w i t h  f e e l i n g s ,  I make  a v e r y  
b r i e f  s t a t e m e n t  a b o u t  how w e  a s  males, p a r t i c u l a r l y  i n  t h e  
Wes te rn  c u l t u r e ,  h a v e  been  t a u g h t  n o t  t o  deal  w i t h  f e e l i n g s  
and t h a t  w h a t ' s  happened is we've c u t  o f f  a r ea l  resource t o  
o u r s e l v e s .  Then I s t a r t  t y i n g  i n  a i r c r a f t  r e l a t ed  d a t a  -- 
a c c i d e n t  d a t a  -- t h a t  says t h a t  i f  t h e  c a p t a i n  had l e a r n e d  
t o  l i s t e n  and had n o t  b e e n  q u i t e  so  d e f e n s i v e ,  maybe t h i s  
wouldn'  t have  happened.  
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By t h e  p r o c e s s  o f  my i n d i v i d u a l  i n t e r a c t i o n  s t y l e  and 
t h e  u s e  o f  a c t u a l  a i r c r a f t  a c c i d e n t  d a t a ,  I d e m o n s t r a t e  t h a t  
w e  a r e  a l l  v u l n e r a b l e  t o  n o t  h e a r i n g  
t o t a l  r e s o u r c e s .  

Then I make i t  s a f e  f o r  peop 
t a l k i n g  a b o u t  f e e l i n g s  and I ' l l  a s k  
And t h e y  w i l l  t y p i c a l l y  s a y ,  w e l l ,  I 
i d e a ,  And I s a y  t h a t ' s  n o t  a f e  
And t h r o u g h  t h a t  c o n t i n u a l  s o r t  o f  b a n t e r i n g  and l i g h t  
j o k i n g ,  by t h e  end of  t h e  two d a y s  t h e y  g e t  i n t o  some p r e t t y  
heavy f e e l  i n g s  . 

I t ' s  n o t  a s e n s i t i v i t y  l a b ,  T h a t ' s  n o t  t h e  purpose .  
They s t a r t  s a y i n g ,  "Yeah, you know, I r e a l l y  d o  g e t  p r e t t y  
a n g r y  when t h a t  c o - p i l o t  sits o v e r  t h e r e  and s a y s  n o t h i n g .  
I h a t e  a b u n g l i n g  i d i o t  who s a y s  n o t h i n g  t o  m e . "  And I s a y ,  
"what  is your  p i e c e  of  t h e  r e s p o n s i b i l i t y ?  L e t ' s  look  a t  
your  l e a d e r s h i p  s t y l e , "  And h e  shows m e  a s t y l e  t h a t ' s  v e r y  
p a s s i v e ,  I s a y  t o  h im "when's t h e  l a s t  t i m e  you a sked  your  
f i r s t  o f f i c e r  t o  g i v e  you i n f o r m a t i o n ? "  And t h e n  I t e a c h  
him how h e  can  s t a r t  g o i n g  a b o u t  i t .  

One of  t h e  t h i n g s  w e  do  is  t e a c h  t h e  new c a p t a i n s  t o  
p r e p a r e  a speech  f o r  each  new f i r s t  o f f i c e r  t h e y  f l y  w i t h  -- 
and a t  Piedmont t h e y  r o t a t e  crews e v e r y  30 d a y s  o r  once  a 
month. And what w e  do  is t e a c h  them how t o  make a s p e e c h ,  
a n  i n t r o d u c t o r y  s p e e c h  t h a t  I r e a l l y  want you a s  a r e s o u r c e ,  
and I d o n ' t  want t o  d r i v e  you away. And i f  I come on  t o  you 
t o o  h a r d ,  s a y  someth ing  t o  m e  l i k e  hey ,  w a i t  a minu te ,  I 
h a v e  a t h o u g h t ,  o r  w a i t  a m i n u t e ,  l i s t e n  t o  what I have  t o  
s a y  f i r s t . "  So w e  t e a c h  t h e  c a p t a i n  how t o  g i v e  t h e  co- 
p i l o t  p e r m i s s i o n  t o  be  however t h e  c o - p i l o t  needs  t o  b e  t o  
be a maximum r e s o u r c e .  

So w e  d o  some b e h a v i o r  r e h e a r s a l .  C l a y ,  t h a t ' s  t h e  way 
I a p p r o a c h  i t ,  I t ' s  n o t h i n g  deep ,  i t ' s  v e r y  s i m p l e  and i t ' s  
v e r y  b r i e f ,  b u t  I f i n d  i t  t o  b e  v e r y  p o t e n t  and v e r y  
e f f e c t i v e .  

DR. LAUBER: D i d  I see  a q u e s t i o n  o v e r  here a l i t t l e  
e a r l i e r ?  

MR. LAUBER: Chuck Brewer from Summi t  A i r l i n e s .  What 
d o  you f i n d  t o  b e  an  optimum c l a s s  s i z e  f o r  t h i s  t y p e  o f  
t r a i n i n g ?  And s e c o n d l y ,  t h e  s c e n a r i o s  t h a t  you a r e  d e a l i n g  
w i t h ,  a r e  t h e y  from a c c i d e n t  r e p o r t s ?  Are t h e y  from l i n e  
p i l o t s  t h a t  have g i v e n  i n f o r m a t i o n  t o  you t h a t  a r e  a c t u a l  
Piedmont  problems and o p e r a t i o n a l  problems?  What 's  your  
s o u r c e  o f  s c e n a r i o s  and how d o  you p r e s e n t  them i n  a c l a s s ?  

MR. H U N T I N G T O N :  The s o u r c e  of  s c e n a r i o s  is b o t h  from 
a i r c r a f t  a c c i d e n t s  a s  w e l l  a from t e s t i m o n i a l s  t h a t  we 've 
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had o f  c a p t a i n s  o n  t h e  l i n e  t h a t  w e  i n t e r v i e w e d ,  O u r  c a s e s  
a r e  w r i t t e n  a round a c t u a l  Piedmont  examples .  W e  a l s o  t a k e  
t h i n g s  l i k e  an  a i r c r a f t  a c c i d e n t  and  w i t h o u t  t r y i n g  t o  a l t e r  
t h e  c o n t e n t  -- i n  f a c t ,  what  w e  d o  is  check  t h e  c o n t e n t  w i t h  
t h e  management s t a f f  t o  make sure  w e  have  m a i n t a i n e d  t h e  
i n t e g r i t y  o f  t h e  c o n t e n t  -- w e  w i l l  w r i t e  a case s c e n a r i o  
d e s c r i p t i o n  a round  a n  a i r c r a f t  a c c i d e n t  s o  t h a t  w e  document 
i t  f rom an  e l a p s e d  t i m e  s t a n d p o i n t .  W e  c l e a n  i t  up from t h e  
h a r s h  a n a l y t i c a l  v i e w p o i n t  t h a t  t h e  t y p i c a l  a i r c r a f t  
a c c i d e n t  r e p o r t  g o e s  t h r o u g h .  We make i t  a l i t t l e  more 
human a n d  r e a l .  And t h a t  becomes a case.  

Your f i r s t  q u e s t i o n  a d d r e s s e d  o p t i m a l  s i z e ,  and 
f r a n k l y ,  I have  n o t  had t h e  o p t i o n  t o  d e t e r m i n e  t h e  o p t i m a l  
s i z e  i n  t h i s  program,  because Piedmont  h a s  a v e r y  l i m i t e d  
r e s e r v e  s t a f f ,  and  i t ' s  a l l  t h e y  can d o  t o  c u t  l o o s e  s i x  
p e o p l e  a t  one  t i m e .  I would f r a n k l y  l i k e  t o  see  i t  a t  t e n  
t o  twe lve .  T h a t  g i v e s  m e  much more f l e x i b i l i t y  w i t h  
e x p e r i e m n t i a l  d e s i g n  models ,  l e a r n i n g  games. I t  g i v e s  m e  
much more c r o s s - s e c t i o n  o f  p i l o t s ,  b e c a u s e  i n  a c o u p l e  o f  
g r o u p s  I wound up w i t h  s o  many p e o p l e  t h a t  a c t e d  s o  much 
a l i k e ,  I c o u l d n ' t  make any  i n t e r p e r s o n a l  d i f f e r e n t i a t i o n .  
So t h e n  I had t o  m a k e  up h y p o t h e t i c a l  examples  t o  c o v e r  
p e r p p l e  t h a t  had a l r e a d y  been  i n  t h e  program. 

I would much r a t h e r  b e  a b l e  t o  c o n t r a s t  Bob and Tom and 
s a y  l e t ' s  t a l k  a b o u t  you two f l y i n g  t o g e t h e r .  Bob, you a r e  
t h e  c a p t a i n  f i r s t .  What a r e  t h o s e  dynamics?  And t h e n  I 
s w i t c h  i t .  What I d e m o n s t r a t e  from t h a t  e x e r c i s e  is t h a t  
when you s w i t c h  i t  i t ' s  a v e r y  d i f f e r e n t  dynamic.  So from 
a n  o p t i m a l  s i x  s t a n d p o i n t ,  I t h i n k  I ' d  r a t h e r  be o p e r a t i n g  
a t  f rom t e n  t o  t w e l v e .  

DR. LAUBER: Any more q u e s t i o n s ?  Okay. Very good.  
Thanks a g a i n  t o  J i m  and Hugh. 

Once a g a i n  we're g o i n g  t o  s w i t c h  g e a r s  t o  some e x t e n t  
and t a k e  a l o o k  a t  a n o t h e r  i s s u e  t h a t  w e  w a n t e d  t o  r a i s e  f o r  
t h i s  workshop and t o  have  you d e a l  w i t h  d u r i n g  t h e  c o u r s e  o f  
your  working  g r o u p  m e e t i n g s  tomorrow. 

I know t h a t  many o f  you were i n  "Tampa o r  a t  o t h e r  
m e e t i n g s  where y o u ' v e  h e a r d  Ed C a r r o l l  from U n i t e d  p r e s e n t  
U n i t e d ' s  c o c k p i t  r e s o u r c e  management program. Knowing t h a t  
was one  o f  t h e  r e a s o n s  I a s k e d  Ed and Un i t ed  t o  p u t  t o g e t h e r  
t h e  p r e s e n t a t i o n  f o r  t h i s  c o n f e r e n c e  t h a t  r a t h e r  t h a n  t ake  a 
l o o k  s p e c i f i c a l l y  a t  U n i t e d ' s  c o c k p i t  r e s o u r c e  management 
program,  w e  t ake  a b r o a d e r  look a t  t h e  whole i s s u e  o f  
i n t e g r a t e d  f l i g h t  crew t r a i n i n g  a s  i t ' s  been  done  a t  Un i t ed .  

Ed C a r r o l l  was an  Army A i r  Corps  p i l o t  and  t h e n  j o i n e d  
Un i t ed  i n  1946,  was promoted t o  c a p t a i n  i n  1956 and e n t e r e d  
Un i t ed  A i r l i n e s ' s  management i n  1961. H e  became a n  o f f i c e r  
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i n  t h e  company i n  1976 and 1977  was a s s i g n e d  a s  t h e  v i c e -  
p r e s i d e n t  o f  f l i g h t  s t a n d a r d s  and t r a i n i n g  a t  Denver.  

He's c o r r e c t e d  m e  on t h e  n e x t  s e n t e n c e .  I n i t i a l l y  h e  
s a i d  he  f l e w  s e v e n  o f  U n i t e d ' s  a i r c r a f t  from t h e  DC8 t h r o u g h  
t h e  Boeing 747,  which d o e s n ' t  f i t  w i t h  e i t h e r  t h e  y e a r  of 
h i r e  o r  t h e  s e v e n  a i r c r a f t .  B u t  i t  is t h e  D C 3  t h r o u g h  t h e  
Boeing 747. 

I n  J u n e  o f  1982,  Ed re t i red  a s  v i c e - p r e s i d e n t  o f  f l i g h t  
s t a n d a r d s  and t r a i n i n g  and  s i n c e  t h a t  time h a s  been  working 
u n d e r  c o n t r a c t  w i t h  Un i t ed  a s  t h e  program a d m i n i s r a t o r  f o r  
Un i t e d  s c o c  k p i  t r e s o u r c e  management program . 
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INTEGRATED APPROACH TO FLIGHT CREW T R A I N I N G  

AT UNITED A I R L I N E S  

J.E. C a r r o l l  

U n i t e d  A i  r l  i n e s  

CAPT. CARROLL: Thank you, John. A c o u p l e  o f  t h i n g s  
b e f o r e  I g e t  s t a r t e d .  One, John  d i d  a s k  m e  t o  c o v e r  more o f  
a s u b j e c t  t h a n  j u s t  c o c k p i t  r e s o u r c e  management. A s  a 
r e s u l t  o f  t h e  p r e v i o u s  p r e s e n t a t i o n s ,  I ' m  hav ing  a baby 
w a i t i n g  t o  g e t  t o  t h a t  p a r t  o f  my p r e s e n t a t i o n ,  b e c a u s e  I ' d  
l i k e  t o  a d d r e s s  some o f  t h e  t h i n g s  t h a t  t h e y  have  a l r e a d y  
c o v e r e d  and t o  d e m o n s t r a t e  t h a t  we p r o b a b l y  a l l  have a 
s l i g h t l y  d i f f e r e n t  o u t l o o k  o n  some t h i n g s ,  

F i r s t  I am go ing  t o  take a l o o k  a t  t r a i n i n g  i n  g e n e r a l  
and t r y  and g i v e  you some r e c o g n i t i o n  o r  p e r s p e c t i v e  t h a t  
p e r h a p s  you can  u s e  i n  c o n c e r t  w i t h  what you a l r e a d y  have.  
Some o f  what I ' l l  s a y  I t h i n k  y o u ' l l  p r o b a b l y  f i n d  you c a n  
a d o p t  o r  a d a p t  depend ing  upon your r e s o u r c e s  and t h e  peop le  
w i t h  whom you might  g e t  t o g e t h e r  t o  d o  . t h a t .  Again what I 
g u e s s  I am s a y i n g  i s  c o o p e r a t e  i n  g e t t i n g  t o  your t r a i n i n g  
g o a l s  i n s t e a d  of  e a c h  o f  you t r y i n g  t o  i n v e n t  t h e  wheel each  
time. 

So a s  I g o  t h r o u g h  t h i s ,  t h e  f i r s t  p a r t  of t h i s  i s  a 
commerc ia l ,  b e c a u s e  w e  show o u r  t r a i n i n g  center .  R u t  a s  
P a u l  Car0 s a i d  t h i s  morning,  t r a i n i n g  c e n t e r s  ox t r a i n i n g  
t o o l s  do  n o t  t e a c h .  NOW, w e  house  e v e r y t h i n g  t h e r e  i n  t he  
t r a i n i n g  c e n t e r .  W e  have a m i s s i o n  t h a t  we have been 
a s s i g n e d  a t  t h e  t r a i n i n g  center  t o  d o  our  t r a i n i n g  s a f e l y ,  
e f f i c i e n t l y  and l e g a l l y  and t o  a p p l y  some q u a l i t y  c o n t r o l .  
T h a t ' s  been o u r  approach  f o r  q u i t e  sometime. 

I n  a p p l y i n g  a 2 1  of t h e  t y p e s  o f  t r a i n i n g ,  w e  t r y  t o  
t a k e  a n  approach  t h a t  t h e  t r a i n i n g  s h o u l d  be based  upon t h e  
same o b j e c t i v e s  and c r i t e r i a .  T h a t  means t h a t  you s h o u l d  
have  a c o n s i s t e n t  approach  i n  what you d o  w i t h  your p e o p l e  
so t h a t  when t h e y  q o  from a i r p l a n e  t o  a i r p l a n e  o r  s e a t  t o  
s e a t ,  t h e  t r a n s i t i o n  f o r  them is f a c i l i t a t e d  by t h e  f a c t  
t h a t  t h e  t r a i n i n g  method is e s s e n t i a l l y  the same. 

Our approach  a s  f a r  a s  t r a i n i n g  i s  conce rned  is t o  b a s e  
t h i n g s  p r i l n a r i l y  on  what w e  c a l l  t h e  SAFOT document o r  a 
Sys tems Approach t o  F l i g h t  O p e r a t i o n s  T r a i n i n g ,  S R O s  is 
a n o t h e r  way o f  l o o k i n g  a t  i t ,  A t  t h e  same time t r y  and t a k e  
a d v a n t a g e  o f  a l l  t h e  t e c h n o l o g y  i n  a c h i e v i n g  our  o b j e c t i v e s .  
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So when w e  l o o k  a t  o u r  o v e r a l l  t r a i n i n g  a n a l y s i s ,  w e  d o  
s t a r t  o f f  w i t h  what t h e  o b j e c t i v e  is f o r  t h a t  p a r t i c u l a r  
c o u r s e .  W e  d e t e r m i n e  what t h e  c r i t e r i a  w i l l  be  t o  measure  
t h e  ach ievemen t  o f  t h o s e  o b j e c t i v e s .  W e  d e c i d e  on  t h e  
p r o c e d u r e s ,  s o f t w a r e  and ha rdware  t h a t  w i l l  b e  used i n  t h e  
program. W e  a s s e s s  t h e  p e r s o n n e l  r e q u i r e m e n t s  t h a t  a r e  
c o n t i n g e n t  upon t h a t  a s s e s s m e n t .  We d e t e r m i n e  whether  t h e  
c r i t e r i a  t h a t  w e  had e s t a b l i s h e d  can  b e  used i n  o t h e r  ways 
from tile s t a n d p o i n t  o f  t h e  f a l l o u t  of t h e  i n f o r m a t i o n  w e  
g e t ;  a r e  t h e y  a c h i e v i n g  t h e i r  pu rpose?  And t h e n  w e  have  a 
t r a i n i n g  and /o r  e v a l u a t i o n  p r o p o s a l  t h a t  we w i l l  submi t  a t  
t h e  end of  t h e  t r a i n i n g .  

B a s i c a l l y ,  t o  u s e  a p h r a s e  t h a t  h a s  been used e a r l i e r  
t o d a y ,  w e  t r y  t o  approach  o u r  t r a i n i n g  on a need t o  know 
r a t h e r  t h a n  a n i c e  t o  know b a s i s .  Paul  r e f e r r e d  t o  t h a t  
t h i s  morning. W e  have  had some q u e s t i o n s ,  a s . h e  s a i d ,  a b o u t  
whether  t h e  c o n t e n t  o f  o u r  t r a i n i n g  h a s  been  a s  good a s  i t  
s h o u l d  have  been.  D i d  we  have enough n u t s  and b o l t s  
i n f o r m a t i o n  i n  t h e r e ?  J i m  s a y s  h i s  a i r l i n e  is a n u t s  and 
b o l t s  a i r l i n e .  

Well, a s  P a u l  i n d i c a t e d ,  we've d e t e r m i n e d  t h a t  t h e  
c o n t e n t  o f  ou r  t r a i n i n g  r e a l l y  is enough f o r  t h e  f l i g h t  crew 
members t o  o p e r a t e  from t h e i r  crew p o s i t i o n s .  We u s e  t h e  
p h r a s e  t h a t  we " t e a c h  from t h e  c o c k p i t  o u t  r a t h e r  t h a n  from 
t h e  sys t em in . "  What c a n  t h e  p i l o t  d o  a b o u t  what is 
p r e s e n t e d  t o  him; how c a n  he a d d r e s s  what comes t o  h i s  
a t t e n t i o n ,  r a t h e r  t h a n  g e t  back  i n t o  t h e  background t h a t  s o  
many o f  u s  had i n i t i a l l y  a b o u t  l e a r n i n g  a l l  a b o u t  g e n e r a t o r s  
and e l ec t r i c  c i r c u i t s  and Wheats tone  b r i d g e s ,  and so on ,  and 
what v a l u e  was t h a t  t o  u s  o r  is t h a t  t o  u s  today?  I t  l e a d s  
u s  t o  someth ing  I ' l l  e x p r e s s  l a t e r  on ,  and t h a t  is  we're 
t r y i n g  t o  t r a i n  ou r  p e o p l e  t o  be  more managers  t o d a y  t h a n  w e  
a r e ,  i f  you w i l l ,  s t i c k  and r u d d e r  men o r  women. 

From t h e  s t a n d p o i n t  o f  what w e  have  d e v e l o p e d ,  I ' m  n o t  
g o i n g  t o  go  i n t o  a l o t  o f  d e t a i l  on equipment  o r  s i m u l a t o r s .  
You know a l l  a b o u t  them. You know t h e i r  uses. You know how 
e f f e c t i v e  t h e y  c a n  be.  I ' l l  make a comment o r  two r e l a t i v e  
t o  them. They w i l l  do  what you w a n t  them t o  d o ,  b u t  you 
m u s t  determine what i t  is  you t h i n k  you need t o  have done.  

The FAA i n  t h e i r  c o n s i d e r e d  wisdom, I t h i n k ,  have  p u t  
v e r y  heavy requirements on t h e  i n d u s t r y  from t h e  s t a n d p o i n t  
o f  what s i m u l a t i o n  s h o u l d  a c h i e v e .  And I t h i n k  i t ' s  s a f e  t o  
s a y  t h a t  a f t e r  some c o n s i d e r a t i o n  t h e y  h a v e  backed o f f  a 
l i t t l e  b i t  from t h e  s t r i n g e n t .  demands t h e y  made i n  
r e c o g n i t i o n  of  a c t u a l l y  what is t a k i n g  p l a c e  and what we 
need t o  know. 

I f  I c a n  u s e  an e x p r e s s i o n  I ' v e  used b e f o r e ,  t o o  many 
I times i n  t h e  p a s t  when we've t r i e d  t o  a s s e s s  any  t r a i n i n g  

104 



t o o l ,  and I t h i n k  t h e  s i m u l a t o r  is t h e  b e s t  example of i t ,  
we have  s a i d  ih t h e  c a s e  o f  t h e  s i m u l a t o l :  i t  inast d u p l i c a t e  
t h e  a i r p l a n e .  I t h i n k  even  t h a t  p h r a s e  was cove red  a l i t t l e  
b i t  t h i s  morning by Pau l .  I t h i n k  i t ' s  s a f e r  t o  look a t  i t  
and s a y  you want  t o  r e p l i c a t e  t h e  a i r p l a n e .  By d u p l i c a t i n g  
i t  means you 'd  have t o  g e t  t h a t  damn t h i n g  o f €  t h e  ground,  
and i f  you d i d  you wou ldn ' t  u s e  a s i m u l a t o r ,  you 'd  u s e  an 
a i r p l a n e  . 

So from t h e  s t a n d p o i n t  of u s e  oE s i m u l a t o r s :  w e  have  
z e r o  a i r c r a f t  time t r a i n i n g  i n  a l l  o f  o u r  f l e e t s  a t  Uni ted  
now, and w e  had t h e  f i r s t  Phase 3 ,  727 s i m u l a t o r  -- Ed F e l l  
was t h e r e  w i t h  t h e  team j u s t  b e f o r e  I r e t i r e d .  They a r e  
v e r y  e f f e c t i v e .  The s i m u l a t o r s  do  t h e  j o b .  

R u t  some o f  t h e  t h i n g s  I t h i n k  t h a t  w e  also :?hoill:l 
c o n s i d e r ,  a s  h a s  been e x p r e s s e d ,  i s  p a r t  t a s k  t r a i n e r s  and 
so  on. When w e  g o t  i n t o  a b ind  d u r i n g  some y e a r s  i n  t h e  
l a t e  ' 70s  a s  f a r  a s  t h e  demands on  ou r  t r a i n i n g  c e n t e r  
f a c i l i t i e s  were c o n c e r n e d ,  w e  found w e  d i d n ' t  have enough 
727  s i m u l a t o r  time a v a i l a b l e  f o r  t h e  demands o f  t h e  company 
and t h e  crews w e  had t o  c h e c k  o u t .  So w e  c o n s t r u c t e d  an 
advanced paper  t r a i n e r  t h a t  e n a b l e d  u s  t o  y o  th rough  a 
c o u p l e  o f  t h e  e a r l y  p e r i o d s  i n  t h e  s i m u l a t o r ,  and f o u n d  t h a t  
t h e  t r a n s f e r  of  knowledge from t h i s  " s i m u l a t e d  s i m u l a t o r "  
was v e r y  e f f e c t i v e .  
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It  l e d  u s  t o  r e c o g n i z e  l a t e r  on t h a t  you d o  n o t  have  t o  
g o  f i r s t  c l a s s  i n  e v e r y  c a s e  i n  o r d e r  t o  g e t  t h e  i n f o r m a t i o n  
a c r o s s  t o  your  p e o p l e ,  t o  f i n d  t h a t  e f f e c t i v e  t r a n s f e r  is 
t h e r e ,  I f  w e  c a n  g o  from z e r o  a i r p l a n e  time i n  t h e  s i m u l a t o r  
t r a i n i n g  program, w i t h  t h e  LOFT f o l l o w i n g  t h e  r a t i n g  r i d e  
t h e n  I t h i n k  w e  have proved  t h a t  w e  c a n  g e t  o u t  i n  t h e  world 
and  do t h i n g s  w i t h  l e s s  t h a n  t h e  t o p  o f  t h e  l i n e  t r a i n e r ,  
which  i n  t h e  p a s t  had been t h e  a i r p l a n e .  

W e  a l s o  r e c o g n i z e d  t h a t  s u c c e s s  on  t h e  a i r l i n e  s t a r t s  
w i t h  t h e  s e l e c t i o n  p r o c e s s .  I n  t h e  p a s t  what w e  have  done  a s  
a n  i n d u s t r y  is h i r e  p e o p l e ,  p u t  them i n  t h e  c o c k p i t  o f  an  
a i r p l a n e  and r e a l l y  s a y  from t h a t  p o i n t  on "you c a n  h a n d l e  
a n y t h i n g . "  We d e c i d e d  t h a t  a s  a r e s u l t  o f  what  w e  used a s  an  
a s s e s s m e n t  t o o l ,  t h a t  r e g a r d l e s s  o f  what w e  d o  t o  t h e  
a i r p l a n e ,  how w e  a d v a n c e  t h e  t e c h n o l o g y ,  how w e  change  t h e  
s i z e  of  t h e  crew, t h e  c o m p l e x i t y  o f  t h e  t r a f f i c  s y s t e m ,  
w h a t e v e r ,  "you c a n  cope." I t h i n k  t h a t ' s  f a l l a c i o u s  
r e a s o n i n g .  

A s  a r e s u l t ,  a s  w e  g o t  i n t o  o u r  l a s t  new h i r e  wave i n  
t h e  l a t e  ~ O ' S ,  w e  d i d  a l i t t l e  b i t  o f  a n a l y s i s  o f  what w e  
t h o u g h t  s h o u l d  be c o n s i d e r e d  a s  f a r  a s  s e l e c t i o n  was 
c o n c e r n e d ,  W e  were a l s o  i n f l u e n c e d  by t h e  f a c t  t h a t  w e  had 
a n  EEOC decree which c a u s e d  u s  t o  a d v e r t i s e  t h e  f a c t  t h a t  w e  
were l o o k i n g  f o r  c o c k p i t  crew members and t h e  r e q u i r e m e n t s  
were f o r  a t o t a l  o f  350 h o u r s  and a h i g h  s c h o o l  e d u c a t i o n .  

Well, f rom t h e  s t a n d p o i n t  o f  what  t h e  e n t r y  l e v e l  was 
g o i n g  t o  be f o r  o u r  t r a i n i n g ,  i t  was e v i d e n t  i t  was g o i n g  t o  
v a r y  q u i t e  a b i t ,  b e c a u s e  w e  had B-52 a i r c r a f t  commanders 
coming o u t  o f  t h e  s e r v i c e ,  and w e  had p e o p l e  coming i n  who 
wanted t o  come u n d e r  t h o s e  minimum g u i d e l i n e s  t h a t  w e  had. 
So w e  d e c i d e d  t h a t  w e  would t r y  and  t a k e  a s l i g h t l y  
d i f f e r e n t  approach  and c o n s i d e r  t h e s e  p o i n t s ,  

One of t h e  p o i n t s  w e  c o n s i d e r e d  was t h a t  p r o b a b l y  
c l a s s r o o m  u s e  was g o i n g  t o  b e  i n e f f i c i e n t  w i t h  t h i s  b road  
background o f  t h e  p e o p l e  t h a t  w e  had ,  So t h e  t r a i n i n g  t h a t  
w e  went i n t o  i n  t h e  new h i r e  program became c r i t e r i o n  
r e f e r e n c e d .  I t  was i n d i v i d u a l i z e d  and  computer  b a s e d ,  And 
f rom t h e  s t a n d p o i n t  o f  o u r  a s s e s s m e n t ,  I t h i n k  i t ' s  v a l i d  
f o r  a l m o s t  anyone  t h a t  i f  you c a n  t a k e  t h e  p e o p l e  you have  
and t a k e  a d v a n t a g e  o f  what  t h e y  have  l e a r n e d  i n  t h e  p a s t ,  
t h e n  you a re  g o i n g  t o  be a b l e  t o  e f f e c t i v e l y  show t h a t  
y o u ' v e  t a k e n  a d v a n t a g e  o f  t h i n g s  w i t h o u t  h a v i n g  t o ,  i f  you 
w i l l ,  g i v e  i t  t o  them o v e r  a g a i n ,  w a s t e  t h e i r  t i m e .  

I f  w e  had g i v e n  t h e  same t y p e  o f  t r a i n i n g  i n  t h e  new 
h i r e  program and p u t  eve rybody  down i n t o  one  c l a s s r o o m ,  and 
t h e y  had t h a t  b road  g a m u t  o f  e x p o s u r e  t h a t  I ment ioned  
b e f o r e  from a 350 h o u r  h i g h  s c h o o l  g r a d u a t e  t o  a 8-52 
commander who had h i s  own b i g  a i r p l a n e  f o r  a l o n g  t i m e  and 
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f lown t h o u s a n d s  o f  h o u r s ,  we'd be o v e r  t h e  heads  o f  some and 
p u t t i n g  o t h e r s  t o  s l e e p .  

So, a s  a r e s u l t ,  w e  d e c i d e d  w e  would go  t o  a computer 
based  t r a i n i n g  approach  p r i m a r i l y  t o  keep  t h e  s t u d e n t  
r e c o r d s ;  i t  g a v e  u s  t e s t  s c o r e s ;  i t  showed u s  how t h e y  were 
p r o g r e s s i n g ,  whe the r  t h e y  had t o  r e p e a t ,  And w e  a l s o  had a s  
a s u p p o r t i v e  r e c o g n i t i o n  t h a t  t h e y  c o u l d  u s e  t h e  
c o n v e n t i o n a l  ways o f  t r a i n i n g ,  which were t h e  s l i d e  t a p e s ,  
t h e  v i d e o  t a p e s  and manuals  t h a t  t h e y  c o u l d  go  t o  i n  c a s e  
t h e y  had problems t a k i n g  t h e i r  2 0  some tests and c o u r s e s  on 
t h e  P f a t o  sys tem.  

The  r e s u l t s  o f  o u r  approach  i n  t h i s  r e g a r d  I t h o u g h t  
were r a t h e r  d r a m a t i c ,  I n i t i a l l y ,  w e  s c h e d u l e d  a four-week 
t r a i n i n g  c o u r s e  f o r  new h i r e  p e r s o n n e l .  I n  t h e  p a s t  w e  had 
u s e d  t h r e e  t o  f o u r  w e e k s  and s e v e n  i n s t r u c t o r s .  When w e  
went t o  t h e  approach  t h a t  I o u t l i n e d ,  w e  - came down t o  an 
a v e r a g e  o f  n i n e  d a y s  t o  comple t e  and no i n s t r u c t o r s  i nvo lved  
e x c e p t  on what w e  c a l l  a l e a r n i n g  center b a s i s  where t h e y  
c o u l d  c a l l  f o r  a s s i s t a n c e  i f  t h e y  f e l t  t h a t  t h e y  needed  some 
a m p l i f i c a t i o n  o f  what t h e y  were d o i n g ,  I n  r e a l i t y ,  many o f  
t h e m  f i n i s h e d  i n  f o u r  o r  f i v e  d a y s ,  b u t  w e  k e p t  i t  a t  two 
w e e k s ,  

T h i s  shows t h e  a d v a n t a g e s  o f  t e c h n o l o g y  a s  i t  can  be 
used  depending  upon your  work l o a d  and what your  
r e s p o n s i b i l i t y  is t o  f u l f i l l  t h e  m i s s i o n  your  company h a s  
g i v e n  you, 

Some of  t h e  a d v a n t a g e s ,  I t h i n k ,  f rom t h e  s t a n d p o i n t  of 
g o i n g  t o  t h i s  approach  of  computer-based t r a i n i n g  -- and 
a g a i n  I t h i n k  you c a n  c e n t r a l i z e  someth ing  l i k e  t h i s  w i t h  
your  p e o p l e  a t  some one l o c a t i o n  t o  where  you c o u l d  come, 
p e r h a p s ,  f o r  t h i s  k ind  of  t h i n g  and minimize manpower 
demands -- p a s s  e x a c t l y  t h e  same q u e s t i o n s  w i t h  a c o r r e c t  
r e s p o n s e .  T h e r e  was no l o n g e r  any q u e s t i o n ,  a s  when t h e y  s a t  
i n  t h e  c l a s s r o o m ,  whether  t h e y  had a l l  g o t t e n  t h e  
i n f o  rma t i  on , 

W e  had a n  a b i l i t y  t o  c o l l e c t  a l l  t h e  d a t a .  W e  were a b l e  
t o  change  t h e  c o u r s e  m a t e r i a l  j u s t  t h r o u g h  programming. 
Obvious c o s t  s a v i n g  came i n t o  e f f e c t .  The t r a i n e e s  a c c e p t e d  
i t  v e r y  wel l ,  and t h e  FAA a l s o  gave  t h e i r  a p p r o v a l .  

One of t h e  t h i n g s  a g a i n  t h a t  I t h i n k  enhanced t h i s  was 
t h a t  r a t h e r  t h a n  j u s t  b e i n g  i n  a p a s s i v e  mode of what  I c a l l  
a " p r a y  and s p r a y  approach" ,  where you s i t  them a l l  down i n  
t h e  c l a s s r o o m  and s p r a y  them w i t h  t h e  i n f o r m a t i o n  and p ray  
t h a t  i t  t a k e s ,  t h e y  now g o t  immediate  f eedback  a b o u t  w h e t h e r  
t h e y  knew what i t  was t h e y  were supposed t o  know. 

Touch s c r e e n  is a n  example of  t h e  r e s p o n s e  t h a t  Pau l  
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pursued  t h i s  morning and  one  o f  t h e  enhancements  t h a t  w e  
had.  They g o t  immediate r e a c t i o n  when t h e y  were d o i n g  
s o m e t h i n g ,  r a t h e r  t h a n  j u s t  t r y i n g  t o  v i s u a l i z e  o r  v e r b a l i z e  
what  t h e y  were d o i n g .  

A s  a r e s u l t  o f  t h i s  e x p e r i e n c e  and r e c o g n i t i o n  t h a t  w e  
had ,  w e  a p p l i e d  i t  t h e n  s u b s e q u e n t l y  t o  o u r  i n i t i a l  f i r s t  
o f f i c e r  and i n i t i a l  c a p t a i n  c o u r s e s ,  w i t h  e s s e n t i a l l y  t h e  
same kind  o f  r e su l t s .  From t h e  s t a n d p o i n t  o f  i n i t i a l  f i r s t  
o f f i c e r s ,  p e o p l e  g o i n g  from second  o f f i c e r  t o  f i r s t  o f f i c e r  
f o r  t h e  f i r s t  time, w e  had t h e s e  r e s u l t s  o f  t e n  d a y s  coming 
down t o  f i v e  and two i n s t r u c t o r s  coming down t o  z e r o  f o r  t h e  
same r e a s o n s  I enumera ted  b e f o r e .  And from t h e  s t a n d p o i n t  o f  
i n i t i a l  c a p t a i n  r e s u l t s ,  f rom f i v e  down t o  t h r e e  d a y s  and 
t h e  i n s t r u c t o r s  a g a i n  from two down t o  z e r o .  So t h e r e  were 
o b v i o u s  economic a d v a n t a g e s ,  b u t  t h e r e  were a l s o  l e a r n i n g  
a d v a n t a g e s  t h a t  w e  found i n  u s i n g  a d i f f e r e n t  approach .  

The u l t i m a t e  i n  what  w e  have a r r i v e d  a t  i n  t a k i n g  t h i s  
a p p r o a c h  is i n  t h e  767  program. We d e t e r m i n e d  a s  a r e s u l t  o f  
o u r  e x p e r i e n c e  t h a t  w e  would a g a i n  u s e  t h e  c r i t e r i o n  
r e f e r e n c e d  approach .  We'd a l s o  s t a y  w i t h  t h e  i n d i v i d u a l i z e d  
a p p r o a c h  and a g a i n  i t  would b e  computer  b a s e d .  

T h i s  is what  w e  d i d  a t  t h e  ground s c h o o l .  We used 
random access s l i d e s ,  a u d i o ,  m i c r o - P l a t o  a n d  a s t a n d  a l o n e  
P l a t o .  I t  t u r n e d  o u t  t o  be a m u l t i m e d i a  program. The SPT, 
s t a n d i n g  f o r  Sys t ems  P r o c e d u r e s  T r a i n e r ,  which is an  
advancement  o f  t h e  C o c k p i t  P r o c e d u r e s  T r a i n e r ,  based  on 
P l a t o  w i t h  t h e  random access s l i d e s  and t a p e s ,  t h e  v i d e o  
t a p e s  and manuals  and hands-on t r a i n i n g  i f  t h e y  had t o  
r e s o r t  t o  t h a t  when t h e y  had  a problem. 

T h e  o v e r a l l  r e a s o n  f o r  e x p r e s s i n g  t h i s  is  t h a t  
i n d i v i d u a l i z e d  t r a i n i n g ,  I t h i n k ,  p r o v i d e s  a much b e t t e r  
p r o d u c t  a t  a much lower  c o s t .  T h e r e  is  a much b e t t e r  
t r a n s f e r  o f  l e a r n i n g ,  b e c a u s e  you d o n ' t  have  p e o p l e  s i t t i n g  
i n  a g r o u p  w o r r i e d  a b o u t  a s k i n g  t h e  dumb q u e s t i o n .  When t h e y  
d o  it  i n  a n  i n d i v i d u a l i z e d  way t h e y  f i n d  much b e t t e r  
a s s i m i l a t i o n  o f  t h e  i n f o r m a t i o n .  

The Sys tems P r o c e d u r e s  T r a i n e r  h a s  a P l a t o  t e r m i n a l ,  
and a n  AV and  v i d e o  p r o j e c t i o n  sys t em.  They h a v e  b a c k l i g h t e d  
p a n e l s  so t h a t  when t h e y  g e t  t o  t h e  p a r t i c u l a r  p a r t  o f  t h e  
c o c k p i t  t h e y  a r e  t a l k i n g  a b o u t ,  i t  l i g h t s  up a u t o m a t i c a l l y .  
They h a v e  t h e i r  own l i t t l e  c u b i c l e .  They have  t h e i r  own 
d i s k s ,  and t h e y  c a n  p roceed  a t  t h e i r s o w n  pace .  When t h e y  g e t  
t h r o u g h  w i t h  t h e  i n d i v i d u a l i z e d  t r a i n i n g ,  t h e y  in fo rm 
s c h e d u l i n g ,  and t h e y  g e t  p u t  i n t o  t h e  s i m u l a t o r  phase .  

I n  d e s i g n i n g  o u r  P-767 program,  w e  used  l e s s o n s  t h a t  w e  
had l e a r n e d  when w e  p u t  Omega and t h e  DC-10 c o m p u t a t i o n s  a l l  
o n  t h e  computer .  The f l i g h t  management sys t em was used i n  
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c o n j u n c t i o n  w i t h  t h e  P l a t o  sys tem.  What w e  l e a r n e d  i n  u s i n g  
t h e  DC-10 f l i g h t  g u i d a n c e  sys t em is t h a t  when p e o p l e  went  
t h r o u g h  an  a i r p l a n e  w i t h  an  e n t i r e l y  new c o n c e p t  -- and t h e  
f l i g h t  g u i d a n c e  sys t em i n  t h e  1 0  was new t o  u s  a t  t h e  time 
-'- it u s u a l l y  was a hang-up p o i n t  i n  g o i n g  t h r o u g h  t h e  
t r a i n i n g .  I t  c a u s e d  a l o t  o f  problems.  

So when w e  g o t  t o  t h e  767 and t h e  r e c o g n i t i o n  t h e y  now 
were becoming computer  o p e r a t o r s  and programmers,  w e  d e c i d e d  
we'd t r y  t o  g i v e  them a n  o p p o r t u n i t y  t o  t r a i n  b e f o r e  t h e y  
g o t  i n t o  t h e  e x p e n s i v e  f u l l - t i m e  t r a i n i n g  v e h i c l e ,  t h e  
s i m u l a t o r ,  t o  become a c c l i m a t e d  and  a d e p t  a t  punching  i n  t h e  
CDU what  i t  is t h e y  had t o  do. 

Now l e t  m e  g e t  i n t o  what is  a c o n c e r n  t h a t  h a s  been  
a d d r e s s e d  . ea r l i e r  t h i s  a f t e r n o o n .  With a l l  of t h e  a d v a n c e s  
we 've made, w i t h  a l l  o f  t h e  t e c h n o l o g y  t h a t  h a s  been  
improved ,  w i t h  a l l  of t h e  money we have  s p e n t  on  advanced 
s i m u l a t i o n  w i t h  t h e  s e l e c t i o n  p r o c e s s  t h a t  we 've gone  
t h r o u g h  -- w e  s t i l l  have  a c c i d e n t s .  

W e  men t ioned  e a r l i e r  t h i s  morning and  t h i s  a f t e r n o o n  
why w e  a d d r e s s  t h e  c o c k p i t  r e s o u r c e  management a r ea ,  

W e  on Un i t ed  had t h r e e  a c c i d e n t s  a l l  i n  t h e  month o f  
December i n  t h e  y e a r s  o f  ' 7 2 ,  '77 and '78.  So w e  d e c i d e d  w e  
had t o  a d d r e s s  a problem.  

L e t  m e  r u n  t h r o u g h  a l i s t  o f  a c c i d e n t s  t h a t  I ' v e  t a k e n  
f rom o u r  c o c k p i t  r e s o u r c e  management program m a t e r i a l  j u s t  
t o  have  you r e c o g n i z e  t h e  u n i v e r s a l i t y  o f  what  I ' m  t a l k i n g  
a b o u t .  The problem is n o t  p e c u l i a r  t o  one  a i r l i n e .  I t  is n o t  
p e c u l i a r  t o  t h e  s i z e  of t h e  a i r l i n e .  It's n o t  p e c u l i a r  t o  
t h e  equipment  o r  t h e  g e o g r a p h i c  l o c a t i o n .  

I ' m  n o t  g o i n g  t o  make comments o n  e a c h  o f  t h e s e  
a c c i d e n t s .  I t  is  n o t  my i n t e n t  t o  c a s t i g a t e  any  o n e  
p a r t i c u l a r  a i r l i n e .  I ' v e  a l r e a d y  c o n f e s s e d  t o  t h r e e  o f  o u r  
own. Y o u ' l l  see e i g h t  more from e i g h t  d i f f e r e n t  a i r l i n e s ,  
and  I t h i n k  you a r e  f a m i l i a r  w i t h  most  o f  t h e s e .  They a l l  
come down t o  e x a c t l y  t h e  same t h i n g ,  improper  u s e  of  t h e  
r e s o u r c e s  a v a i l a b l e  t o  t h e  c a p t a i n  e i t h e r  w i t h i n  o r  o u t s i d e  
t h e  c o c k p i t .  Some o f  t h e s e  a s  I s a y  you may b e  more f a m i l i a r  
w i t h  t h a n  o t h e r s  d e p e n d i n g  upon your  background.  

T h i s  a c c i d e n t  i n v o l v e d  a n  e x t r a n e o u s  c o n v e r s a t i o n  a b o u t  
a n  amusement park  and  b u s t i n g  a l t i t u d e s  g o i n g  p a s t  t h e  f i n a l  
f i x  t o o  f a s t ,  e tc .  T h i s  o n e  I t h i n k  you a r e  f a m i l i a r  w i t h  i n  
t h e  Washington  area when t h e y  came down t o  an a l t i t u d e  t h a t  
was be low what  t h e y  s h o u l d  have  been  a t  t h e  time f o r  t h e  
d i s t a n c e  t h e y  were from t h e  a i r p o r t .  The second o f f i c e r  
t u r n e d  o f f  t h e  g round  p r o x i m i t y  warn ing ,  and  t h e y  h i t  t h e  
water. 
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T h i s  was a l l u d e d  t o  b e f o r e  a b o u t  g e t t i n g  even ,  b y  Hugh. 
I f  t h e  c a p t a i n  comes o n  t o o  s t r o n g  and  h e  s u p p r e s s e s  h i s  
c o - p i l o t ,  t h e  c o - p i l o t  may n o t  h o l d  a g r u d  
t o  g e t  even.  T h i s  was a case o f  t h e  co-p 
t h i n k ,  from what w e  a r e  ab le  t o  d e t e r m i n  
h e  g o t  k i l l e d  g e t t i n g  even .  They l i n  
runway, b u t  he w i t h h o l d s  t h e  i n f o r m a t i o n  
o f  r e a l l y  n o t  coming on v e r y  s t r o n g  
a s s e r t i v e  manner ,  i f  you w i l l .  

T h i s  o n e  is a DC-10 programmed t o  c l i m b  o u t  on  a f l i g h t  
g u i d a n c e  sys tem a t  a r a t e  c l i m b  o u t .  They s t a r t e d  t o  g e t  a 
b u r b l e  on  t h e  c l i m b  o u t .  They t h i n k  i t ' s  one  o f  t h e  e n g i n e s ,  
and  t h e y  t h r o t t l e d  back. The a i r p l a n e  f a l l s  o f f  o n  t h e  wing 
and l o s e s  many t h o u s a n d s  o f  feet .  They p u l l  o u t ,  and  t h e y  
p r o c e e d  on t o  Mexico C i t y .  When t h e y  g e t  t h e r e  t h e y  f i n d  
t h a t  t h e y  a re  m i s s i n g  f o u r  f e e t  o f  t h e i r  h o r i z o n t a l  
s t a b i l i z e r  from e a c h  s ide .  The b u r b l e  was-a  s t a l l  b e c a u s e  
t h e y  c l imbed  o u t  on a r a t e ,  and  t h e y  were g e t t i n g  t o  an 
a l t i t u d e  where t h e y  c o u l d n ' t  m a i n t a i n  t h e  r a t e ,  and  t h e y  
s t a l l e d  o u t .  

You a r e  f a m i l i a r  w i t h  t h i s  one?  N o  comment p e r h a p s  i n  
t h i s  r e g a r d  is  n e c e s s a r y .  But a l l  o f  t h e s e  f o r  u s ,  and  I 
t h i n k  f o r  a l l  of you who have  approached  c o c k p i t  resource 
management, ra i sed  a p a r t i c u l a r  q u e s t i o n .  S imply  s t a t e d :  
Why? 

I n  r u n n i n g  t h r o u g h  a n o t h e r  s e r i e s  t h a t  I ' l l  j u s t  l e t  
you read, I t h i n k  y o u ' l l  r e c o g n i z e  t h e  a p p r o a c h  t h a t  we 've  
t a k e n ,  and t h e n  1'11 d i s c u s s  o u r  program j u s t  a l i t t l e .  

When w e  had t h e  h i s t o r y  t h a t  w e  d i d ,  and  w e  
i n v e s t i g a t e d  t h e  same s t a t i s t i c s  t h a t  have  been  rev iewed i n  
p a r t  t o d a y ,  w e  d i s c o v e r e d  t h a t  6 0  p e r c e n t  of a l l  a c c i d e n t s  
be tween 1970 and 1980 i n  t h e  commerc ia l  i n d u s t r y  had a s  a 
cause ,  o r  one  of t h e  c a u s e s ,  imprope r  management o f  t h e  
r e s o u r c e s  a v a i l a b l e  t o  t h e  c o c k p i t .  

What w e  had been d o i n g  p a r a l l e l e d  a l i t t l e  of what  you 
h e a r d  i n  p a r t  t o d a y .  W e  were g i v i n g  what w e  c a l l  an  
e x e c u t i v e  o f f i c e s  s e m i n a r  t o  a l l  of o u r  new c a p t a i n s .  T h a t  
was t o  do  what had been o u t l i n e d  h e r e  t o d a y  i n  p a r t ,  and  
t h a t  was t o  e d u c a t e  them o n  t h e  company, how t o  work w i t h  
o t h e r  d e p a r t m e n t s ,  t h e  r e s p o n s i b i l i t i e s  of t h e  o t h e r  
d e p a r t m e n t s .  I t  l a s t e d  f i v e  d a y s .  B u t  when w e  i n v e s t i g a t e d  
a f t e r  f i n d i n g  o u t  t h e  need f o r  t h i s  t r a i n i n g ,  w e  a l s o  
d i s c o v e r e d  t h a t  a round  t h e  wor ld  most p e o p l e  were d o i n g  
e s s e n t i a l l y  what w e  had done  i n  t h e  p a s t .  

T h e r e  were s e v e r a l  t h i n g s  t h a t  s t o o d  o u t  f o r  u s  l i k e  
s o r e  thumbs. 
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F i r s t  o f  a l l  t h e  a c c i d e n t s  t h a t  w e  rev iewed were a 
r e s u l t  o f  t o o  few q u e s t i o n s  b e i n g  a s k e d  by t h e  crew, 
i n d i v i d u a l l y  and c o l l e c t i v e l y ;  t o o  l i t t l e  i n f o r m a t i o n  b e i n g  
exchanged;  c o n f l i c t s  n o t  b e i n g  r e s o l v e d  d u r i n g  e m e r g e n c i e s ,  
c o n f l i c t s  from t h e  s t a n d p o i n t  o f  a d i f f e r e n c e  o f  o p i n i o n  o r  
r e a c t i o n s  t h a t  t h e y  were g e t t i n g  from t h e i r  equipment  which 
were d i f f e r e n t  t h a n  what  t h e y  t h o u g h t  t h e y  s h o u l d  g e t ,  
b e c a u s e  o f  t h e  a c t i o n s  t h a t  t h e y  had t a k e n .  

When w e  l o o k e d  a t  a l l  t h a t  and  looked  a t  a l l  t h e  
p rograms ,  w e  found t h a t  most  p e o p l e  were t r a i n i n g  o n l y  o n e  
p e r s o n  i n  t h e  c o c k p i t ,  and  i n  t h e  main t h e  c a p t a i n ,  and  
a g a i n ,  m o s t l y  new c a p t a i n s .  S e c o n d l y ,  t h e y  o n l y  d i d  i t  once .  
And a g a i n  t o  u s e  t h e  same p h r a s e  I u s e d  b e f o r e ,  w e  t h o u g h t  
t h a t  was a s p r a y  and  p r a y  a p p r o a c h .  You d o n ' t  keep  your  
h a n d i c a p  down p l a y i n g  g o l f ,  you d o n ' t  keep  your  t e n n i s  game 
s h a r p ,  you d o n ' t  keep  a n y t h i n g  g o i n g  e f f i c i e n t l y  u n l e s s  you 
d o  i t  c o n s i s t e n t l y .  So w e  found t h o s e  two t o  b e  r a t h e r  
common i n g  red i e n  ts . 

A l s o  a t h i r d  a s p e c t  was t h a t  mos t  o f  t h e  programs were 
r e l a t i v e l y  p a s s i v e ;  t h e y  were n o t  p a r t i c i p a t i v e  c o u r s e s .  The 
i n d i v i d u a l s  a g a i n  were t o l d  what t o  look f o r ,  t o l d  what t o  
c o n s i d e r ,  t o l d  what p e r h a p s  i n  a t e a c h  o r  t e l l  way was t h e  
way i n  which t h e y  migh t  r e a c t  o r  c o n s i d e r  r e a c t i o n s .  B u t  
t h e y  n e v e r  were r e a l l y  a b l e  t o  d i s c e r n  f o r  t h e m s e l v e s  a n d  
i n t e r n a l i z e  what  w e  t h o u g h t  was n e c e s s a r y .  

A f t e r  t h e  ' 79  s e m i n a r  t h a t  was re fer red  t o  e a r l i e r ,  w e  
went  i n t o  a c t i o n .  From F e b r u a r y  o f  ' 7 9  u n t i l  J u n e  o f  ' 79  w e  
had j u s t  t h e  management g r o u p  t o g e t h e r ,  and  w e  r e a l l y  d i d n ' t  
know which way t o  head .  W e  d i d n ' t  know w h e t h e r  w e  s h o u l d  
t e a c h  command. W e  d i d n ' t  know whe the r  w e  s h o u l d  t e a c h  
l e a d e r s h i p  o r  whe the r  w e  s h o u l d  p u r s u e  r e s o u r c e  management. 
W e  u l t i m a t e l y  d e c i d e d  on t h e  l a t t e r ,  r e s o u r c e  management. 
Command, l e a d e r s h i p  and r e s o u r c e  management were t h e  
o r i g i n a l  c o n s i d e r a t i o n s  and i s  how we came up w i t h  t h e  
acronym CLR f o r  t h e  company. I n  o u r  commerc ia l  a p p l i c a t i o n  
o f  i t  w e  c a l l e d  i t  CRM f o r  c o c k p i t  r e s o u r c e  management. 

A t  any  r a t e ,  when w e  made t h e s e  d e c i s i o n s  a s  t o  which 
way w e  would go ,  w e  f e l t  t h a t  w e  had t o  have  a p a r t i c i p a t i v e  
c o u r s e  so  t h a t  p e o p l e  would be a b l e  t o  have  a n  a d u l t  
l e a r n i n g  e x p e r i e n c e  t h a t  was s e l f - c o n v i n c i n g .  P i l o t s ,  i f  
a n y t h i n g ,  become v e r y  r e s i s t a n t  a t  b e i n g  t o l d  what t h e y  
s h o u l d  do ,  when t h e y  s h o u l d  do  i t  and how t h e y  s h o u l d  d o  i t  
i f  i t  is n o t  p r o c e d u r a l l y  o r i e n t e d .  I f  you t r y  t o  g e t  i n s i d e  
o f  t h e i r  h e a d s ,  t h e y  become v e r y  r e s i s t a n t .  

W e ,  t o o ,  g o t  o u r  p o p u l a t i o n  o n  boa rd .  A f t e r  t h e  f i r s t  
f i v e  months when w e  d e c i d e d  f i n a l l y  where w e  would l i k e  t o  
head ,  w e  b r o u g h t  ALPA i n  i n  e v e r y  working g r o u p ,  e v e r y  
commi t t ee  w e  had i n c l u d i n g  t h e  s t e e r i n g  commit tee .  And t h a t  
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proved b e n e f i c i a l .  W e  a l s o  g o t  t h e i r  p a r t i c i p a t i o n  i n  a l l  
p a r t s  o f  t h e  program when w e  p u t  i t  i n t o  e f f e c t  a s  a 
semina r  . 

Our  f i r s t  approach  was t o  g e t  t h e  word o u t  i n  a se l f -  
s t u d y  way. Then w e  p u t  a l l  of  o u r  p e o p l e  th rough  a semina r .  
And w e  s t a r t e d ,  a p r o p o s  o f  what some o t h e r  p e o p l e  s a i d ,  w i t h  
t h e  t o p .  Our s e n i o r  v i c e - p r e s i d e n t  o f  f l i g h t  o p e r a t i o n s  was 
i n  t h e  f i r s t  c l a s s .  W e  t r a i n e d  a l l  of o u r  management and 
i n s t r u c t o r  p e r s o n n e l  f i r s t .  Then w e  t r a i n e d  a l l  on a p e e r  
b a s i s  o f  c a p t a i n s ,  f i r s t  o f f i c e r s  and second o f f i c e r s .  

W e  used l i n e  p i l o t s  a s  t h e  i n s t r u c t o r s  ( o n l y  we c a l l e d  
them a d m i n i s t r a t o r s )  . N o  p e o p l e  from o u t s i d e  t h e  company 
were used.  W e  had two i n  each  o f  t h e  s e m i n a r s .  One was a 
r e p r e s e n t a t i v e  of management and t h e  o t h e r  was t h e  
r e p r e s e n t a t i v e  o f  t h e  l i n e .  We f e l t  t h a t  c r e a t e d  c r e d i b i l i t y  
and g o t  a l o t  o f  r e s p o n s e  from t h e  crews, and i t  worked v e r y  
e f f e c t i v e l y .  

From t h e  s t a n d p o i n t  o f  p a r t i c i p a t i o n ,  w e  had o v e r  1 0 0  
v o l u n t e e r s  from t h e  l i n e  p i l o t s  t o  do  s e m i n a r  t r a i n i n g .  

The semina r  t r a i n i n g  is  an  o p p o r t u n i t y  a f t e r  r e a d i n g  
t h e  s e l f - s t u d y  m a t e r i a l  t o  p u t  i n t o  p r a c t i c e  t h e  t h i n g s  w e  
t o l d  them a c a d e m i c a l l y  and t h e o r e t i c a l l y .  

W e  c l a r i f y  t h e o r y  f o r  them on t h e  f i r s t  day .  The 
b a l a n c e  o f  t h e  t i m e  i t ' s  t o t a l l y  o p e r a t i o n a l l y  o r i e n t e d  j u s t  
a s  t h e  t e x t  is ,  a l t h o u g h  i t  i s  based  on an academic t h e o r y ,  
g r i d  t h e o r y .  And w e  a l l o w  them t o  r e c o g n i z e  t h a t  i t  d o e s  
a p p l y  i n  t h e  o p e r a t i o n  of  a c o c k p i t .  

O u r  resu l t s  t o  d a t e  have been i m p r e s s i v e  t o  u s  b u t  w e  
have  v e r y  l i t t l e  e m p i r i c a l  e v i d e n c e .  I t h i n k  M i k e  Yocum 
mentioned l a s t  n i g h t ,  t h e  o n l y  way t o  measure  t h e  
e f f e c t i v e n e s s  o f  any c o u r s e  is w i t h  t h e  n e x t  a c c i d e n t  t h a t  
you a r e  n o t  go ing  t o  have.  And y o u ' l l  neve r  know which one  
t h a t  was. So any advance  you make i n  s a f e t y  i s  r e a l l y  n o t  
g o i n g  t o  have a bot tom l i n e  measurement ,  from t h e  s t a n d p o i n t  
o f  how may d o l l a r s  you s a v e  and how much equipment  you s a v e .  

What e m p i r i c a l  e v i d e n c e  w e  do  have is t h a t  a f t e r  a y e a r  
and a h a l f  o f  a p p l i c a t i o n  o f  t h e  whole program, where 4 ,586  
p e o p l e  went t h rough  t h e  t r a i n i n g  -- a l l  of o u r  c o c k p i t  crew 
members, because  w e  f e e l  t h e y  a l l  have  t o  b e  on t h e  same 
f r e q u e n c y  and u n d e r s t a n d  what t h e  prkmise  is, n o t  j u s t  one 
p e r s o n  i n  t h e  c o c k p i t  knowing -- b u t  a f t e r  t h a t  number o f  
p e o p l e  w e n t  t h rough  202 t o t a l  s e m i n a r s ,  o u r  f a i l u r e  r a t e  
came down by two- th i rds .  Now, t h a t  i n  i t s e l f  is t h e  o n l y  
t h i n g  w e  c a n  p o i n t  t o  s t a t i s t i c a l l y .  

From t h e  s t a n d p o i n t  o f  o t h e r  resu l t s ,  w e  have feedback  
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f rom o u r  f l i g h t  s t a n d a r d s  i n s t r u c t o r s ,  t h e  o n e s  who c o n d u c t  
o u r  LOFT exercise. W e  have  a r e c u r r e n t  a p p l i c a t i o n  i n  t h e  
LOFT i n  which w e  v i d e o t a p e  t h e  LOFT, p l a y  t h e  f i l m  back ,  and 
t h e y  h a v e  a p e e r  d i s c u s s i o n  on what  t ook  p l a c e .  N o  
e v a l u a t i o n ,  no r e c o r d s  k e p t  o n  what  t o o k  place i n  t h a t  a r e a .  
We'd have  h e l l  t r y i n g  t o  t o  t a k e  t h a t  away from them, b u t  w e  
had h e l l  t r y i n g  t o  g e t  i t  p u t  o n t o  p r a c t i c e ,  because you 
know what t h e  r e a c t i o n  o f  p i l o t s  h a p p e n s  t o  b e  t o  f l i g h t  
d a t a  r e c o r d e r s  and c o c k p i t  v o i c e  r e c o r d e r s ,  and  h e r e  w e  were 
g o i n g  t o  p u t  a camera i n  t h e  s i m u l a t o r .  

B u t  w e  have  r e p o r t s  from a l l  of  o u r  f l i g h t  i n s t r u c t o r s  
t h a t  s a y  u n e q u i v o c a l l y  t h a t  t h e y  see a n  improvement i n  t h e  
i n t e r a c t i o n  o f  t h e  crew members, a d r a m a t i c  improvement.  T h e  
c o c k p i t  e n v i r o n m e n t  c rea ted  by t h e  c a p t a i n s  is one  o f  
o p e n n e s s ,  s o l i c i t i n g  i n p u t  from o t h e r s ,  and  t h a t  h a s  caused 
a r e s p o n s e  from t h e  f i r s t  and  second  o f f i c e r s  t o  m a k e  t h e i r  
c o n t r i b u t i o n  s o  t h a t  a l l  o f  t h e  i n f o r m a t i b n  is a v a i l a b l e  a n d  
a b e t t e r  d e c i s i o n  c a n  b e  made, and  b e t t e r  problem s o l v i n g  a s  
a r e s u l t  o f  a l l  t h a t  i n t e r a c t i o n .  

One of t h e  t h i n g s  a g a i n  t h a t  w e  addressed is t h e  
r e c o g n i t i o n  t h a t  human f a c t o r s  is  a buzzword s u b j e c t  r i g h t  
now. W e  l o o k  a t  t h e  c o m f o r t  o f  t h e  sea ts .  W e  even  p u t  
lambswool i n  o u r  767  c o c k p i t  s e a t s .  You l o o k  a t  t h e  l i g h t i n g  
i n  t h e  c o c k p i t ,  t h e  manuals ,  c i r c a d i a n  rhy thms ,  b l a c k  h o l e  
e f f e c t .  You t e l l  them a l l  a b o u t  t h e s e  t h i n g s .  But w e  f e e l  
t h a t  t h i s  p a r t i c u l a r  approach  t o  c o c k p i t  r e s o u r c e  management 
e n a b l e s  o u r  crew members t o  o p e r a t e  more e f f i c i e n t l y  i n  an  
i m p e r f e c t  human f a c t o r s  e n v i r o n m e n t ,  b e c a u s e  t h e y  work 
t o g e t h e r .  They g e t  more i n f o r m a t i o n  o u t  o f  t h a t  c o l l e c t i v e  
working  a r r a n g e m e n t  tKan t h e y  would from t h e  s t a n d p o i n t  o f  
a n y  one  i n d i v i d u a l  t r y i n g  t o  b e  t h e  a u t h o r i t y  i n  t h e  
c o c k p i t .  

One component o f  o u r  s e m i n a r  t a k e s  p l a c e  i n  an 
i n t e r a c t i v e  way u s i n g  a team c o n c e p t .  P i c t u r e  s i x  p e o p l e  i n  
o n e  o f  o u r  s e m i n a r  teams p u r s u i n g  some t a s k  t h a t  t h e y  have  
been  g i v e n  i n  t h e  s e m i n a r .  A f t e r  t h e  f i r s t  d a y ,  i t  is  a l l  
o p e r a t i o n a l l y  b a s e d  w i t h  t h e  o n e  e x c e p t i o n  when w e  r e v i e w  a 
f i l m  t h a t  i s  n o t  a v i a t i o n  o r i e n t e d  b u t  i t  i s  management 
s t y l e  o r i e n t e d .  A f t e r  t h i s  i n t e r a c t i o n ,  t h e y  end up g i v i n g  
f e e d b a c k  t o  e a c h  o t h e r  o n  t h e  t h i r d  day .  They a r e  a l l  p e e r s .  
They n e v e r  f l y  w i t h  e a c h  o t h e r  a g a i n ,  p r o b a b l y .  They have  no 
t h r e a t .  We d o n ' t  keep  a n y  r e c o r d s .  

W e  have two r e q u i r e m e n t s :  t h e y  a t t e n d  and t h e y  
p a r t i c i p a t e .  The u n i o n  h a s  a g r e e d  t o  t h a t .  I t ' s  a one-t ime 
e x p e r i e n c e  i n  t h e i r  career.  They g o  t h r o u g h  v e r y  l o n g  'days,  
f rom 8:OO i n  t h e  morning u n t i l  9:30 o r  1O:OO a t  n i g h t ,  b u t  
t h e y  h a v e  a g r e e d  t o  it. And t h e  r e c u r r e n t  p a r t  o f  t h e  
program h a s  s t a r t e d  t o  show t h a t  t h e  i n i t i a l  t r a i n i n g  was 
v e r y  v a l u a b l e  and is  showing r e s u l t s  a s  I ment ioned  b e f o r e .  
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One of  t h e  t h i n g s  t h a t  w e  d o  i n  t h a t  LOFT f e e d b a c k ,  a s  
I ment ioned  t o  you,  i s  t h a t  w e  show them p o r t i o n s  o f  t h e  
v i d e o t a p e  t h a t  t h e  i n s t r u c t o r  who was p r e s e n t ,  j u s t  t o  be a 
communica t ion  i n t e r f a c e ,  b e l i e v e s  a r e  germane t o  t h e i r  
l e a r n i n g  e x p e r i e n c e .  H e  may show them i m s  which a r e  a 
p o s i t i v e  r e i n f o r c e m e n t .  H e  may show them items t h a t  p e r h a p s  
c o u l d  h a v e  been  done  s l i g h t l y  b e t t e r .  And h e ' l l  s t a r t  a 
m i n u t e  o r  two b e f o r e  t h e  area i n  which he  t h i n k s  t h e  
d i s c u s s i o n  w i l l  be  p r o d u c t i v e  and t h e n  h e  j u s t  s t a y s  o u t  o f  
i t .  They watch i t ,  t h e n  he  t u r n s  i t  o f f  and t h e y  d i s c u s s  i t  
among t h e m s e l v e s  a s  t o  why i t  went  so  wel l  o r  where i t  c o u l d  
h a v e  been  improved.  I f  t h e  c o n v e r s a t i o n  is n o t  s t i m u l a t i v e  
enough,  h e  w i l l  a s k  a few q u e s t i o n s  b u t  n e v e r  j udgmen ta l  
q u e s t i o n s .  What d o  you t h i n k  was t a k i n g  p l a c e  a t  t h i s  t i m e ?  
Who seemed t o  b e  making t h e  d e c i s i o n s ?  Something l i k e  t h a t ,  
b u t  no judgmen ta l  q u e s t i o n s .  

T h e r e  was o n e  o t h e r  p a y o f f  t h a t  was n e v e r  a n t i c i p a t e d .  
We were t h e  f i r s t  o n e s  t o  g e t  t h e  once-a-year t r a i n i n g  
a p p r o v a l  from t h e  FAA,  a n  exempt ion  t o  d o  away w i t h  t h e  
twice-a-year  v i s i t .  Our  r e su l t s ,  o n l y  coming back o n c e  a 
y e a r  now, have  b r o u g h t  o u r  s t a t i s t i c a l  i n f o r m a t i o n  down t o  
t h e  p o i n t  where w e  have t w o - t h i r d s  fewer f a i l u r e s  t h a n  w e  
had b e f o r e .  The  o n l y  t h i n g  w e  c a n  a t t r i b u t e  i t  t o  is t h e  o n e  
c h a n g e  we 've  made. 

T h e  FAA s a i d  t h e y  were l o o k i n g  f o r  f o u r  t h i n g s  i n  t h e  
way o f  t r a i n i n g :  crew c o n c e p t  t r a i n i n g ,  LOFT, t h e  advanced 
s i m u l a t i o n ,  and human f a c t o r s  b e i n g  a d d r e s s e d .  When w e  had 
t h i s  c o u r s e ,  w e  f i g u r e d  we'd have a g o  a t  i t  and a s k  f o r  t h e  
exempt ion .  W e  g o t  i t ,  I t  saved  u s  5 ,000  man d a y s  a y e a r  i n  
t r a i n i n g ,  and i t  had a n  economic p a y o f f  w e  had n e v e r  
a n t i c i p a t e d .  

From t h e  s t a n d p o i n t  o f  what w e  d o  i n  o u r  r e c u r r e n t  
t r a i n i n g  now, l e t  m e  d e s c r i b e  o u r  t h r e e - d a y  program. A l l  o f  
t h e  r e q u i r e m e n t s  t h a t  t h e  government  l a y s  o n ,  a l l  of  t h e  
t h i n g s  t h a t  t h e  company b e l i e v e s  a r e  germane t o  a good 
c o c k p i t  crew member and a team f u n c t i o n i n g  t o g e t h e r .  They 
t a k e  some form o f  c l a s s r o o m  t r a i n i n g  l i k e  s y s t e m s  r ev iew.  I t  
g o e s  t h r o u g h  t h e  normal  emergency e v a c u a t i o n  p r o c e d u r e s .  
T h e y ' l l  g e t  s c h e d u l e d  s p e c i f i c  i n s t r u c t i o n  i f  i t  is deemed 
n e c e s s a r y  by t h e  i n s t r u c t o r s  a s  a r e s u l t  o f  what  t h e y  see i n  
a n y  p a r t  o f  t h e  t h r e e  d a y s .  

They g o  t h r o u g h  o v e r  water d i t c h i n g ,  i f  t h e y  a r e  a n  
o v e r  water crew. They go  t h r o u g h  t h e  CLR LOFT e x e r c i s e  t h a t  
I t o l d  you was v i d e o t a p e d  i n  t h e  s i m u l a t o r .  They g e t  a n  
a d d i t i o n a l  hour  and a h a l f  a f t e r  t h a t  LOFT e x e r c i s e  t o  g o  
t h r o u g h  t h e  maneuvers  t h a t  t h e y  w i l l  b e  c o n f r o n t e d  w i t h  on  
t h e i r  check  and  p e r h a p s  w e r e n ' t  a b l e  t o  c o v e r  i n  t h e  LOFT 
p e r i o d .  They have  t h e  p r o f i c i e n c y  check  and  o r a l  on t h e  
t h i r d  day .  
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And t o  p r e p a r e  f o r  a l l  of t h i s ,  t h e y  do  prework i n  
s e l f - s t u d y  m a t e r i a l  by b r i n g i n g  some o f  t h e  comple ted  
e x a m i n a t i o n s  l i k e  t h e  f l i g h t  o p e r a t i o n s  manual exam when 
t h e y  a r r i v e  a t  t h e  center.  

Emergency p r o c e d u r e s  and s y s t e m s  a r e  exams t h a t  t h  
h a v e  t o  t a k e .  They have  a v a i l a b l e  t o  them aud io -v i su  
m a t e r i a l  t o  r ev iew t s y s t e m s  b e f o r e  t h e y  come o u t  and 
o t h e r  s e l f - s t u d y  t y might  i n d u l g e  i n  s u c h  a s  r ev iewing  
t h e i r  manuals  a s  f a r  a s  approach  p r o c e d u r e s  and s o  on is 
conce rned  . 

W e  a l s o  make a v a i l a b l e  f l i g h t  s a f e t y  v i d e o t a p e s .  W e  
t h i n k  t h a t ' s  an i n h e r e n t  p a r t  o f  t r a i n i n g  t o  r ev iew known 
i n c i d e n t s  and a c c i d e n t s .  W e  g o  i n t o  o u r  own p r i m a r i l y ,  b u t  
i f  t h e r e  is o n e  from t h e  res t  o f  t h e  i n d u s t r y  t h a t  w e  t h i n k  
i s  germane t o  o u r  o p e r a t i o n ,  t h e n  w e  r e v i e w  t h a t  a s  w e l l .  

For  example,  t h e  7 4 7  s p o o l  down. T h a t ' s  t h e  one  where  
w e  had t h r e e  e n g i n e s  t h a t  d i d n ' t  r e spond .  The 767 low speed  
i d l e  is t h e  one  i n  which b o t h  e n g i n e s  had t o  be  s h u t  down, 
and so on. Each o n e  of  t h o s e  t h i n g s  educates t h e  p e o p l e  i n  
t h e  f i e l d  a s  a r e su l t  o f  p u t t i n g  t h e  t a p e  i n  t h e  d o m i c i l e  
t h a t  t h e y  c a n  be rev iewed.  

O v e r a l l ,  a s  a c o n c l u s i o n  I would s a y  t h a t  any  program 
t h a t  you e n t e r  i n t o  s h o u l d  have  c o n s i s t e n c y .  I mentioned 
b e f o r e  t h e  e a s e  of  g o i n g  from one  t o  t h e  o t h e r .  I t  shou ld  
g i v e  you a promise  o f  r e t u r n ,  economic a s  w e l l  a s  
p r o f i c i e n c y  i n  t r a i n i n g .  You s h o u l d  have  some form o f  
q u a l i t y  c o n t r o l  i n  your  t r a i n i n g .  

And from t h e  s t a n d p o i n t  o f  t h e  c o c k p i t  r e s o u r c e  
management t r a i n i n g ,  I have come t o  b e l i e v e  i t ' s  t h e  cement 
t h a t  h o l d s  a l l  t h e  res t  o f  i t  t o g e t h e r .  W e  can  be j u s t  so 
good i n  o u r  c o g n i t i v e  s k i l l s .  W e  t a k e  i t  f o r  g r a n t e d  t h a t  
t h e  psychomotor s k i l l s  a r e  there ,  t h a t  t h e y  a r e  p r o f e s s i o n a l  
a i r m e n ,  t h a t  t h e y  a r e  h e a l t h y  and m e n t a l l y  w e l l - a d j u s t e d  
when t h e y  come t o  t h e  c o c k p i t .  W e  d o n ' t  d e l v e  i n t o  any o f  
t h o s e  a r e a s ,  b u t  w e  t r y  t o  l e t  them know t h a t  i f  t h e y  manage 
t h e i r  o p e r a t i o n  b e t t e r ,  i f  t h e y  work t o g e t h e r  b e t t e r  a s  a 
g r o u p ,  a s  a crew, t h e y  w i l l  g e t  a much b e t t e r  resul t .  

W e  a r e  i n c o r p o r a t i n g  r e s o u r c e  management t r a i n i n g  i n  
o u r  r o u t e  c h e c k i n g ,  o u r  i n i t i a l  o p e r a t i n g  e x p e r i e n c e  a s  f a r  
a s  t h e  check  a i rmen  a re  concerned  i n  how t h e y  a s s e s s  w h a t ' s  
t a k i n g  p l a c e .  Our new h i r e / r e c a l l e e s  a r e  g o i n g  th rough  t h a t  
k i n d  o f  t r a i n i n g .  ( I t ' s  an i n t e r e s t i n g  combina t ion  t o  have  
o v e r  age  6 0  p e o p l e  i n  t h e  same g r o u p  w i t h  t h e  new h i r e  
reca l lees  whom t h e y ' v e  been keep ing  o u t  o f  t h e  c o c k p i t . )  

I t  s t i l l  seems t o  be  v e r y  e f f e c t i v e  and t a k i n g  v e r y  
w e l l .  And w e  have an  i n t e n t i o n  t o  go  ahead w i t h  a v a r i a t i o n  
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o f  t h e  t r a i n i n g  i n  t h e  i n i t i a l  f i r s t  o f f i c e r  and c a p t a i n  
t r a i n i n g  so t h a t  t h e y  w i l l  now l e a r n  new a r e a s  o f  
r e s p o n s i b i l i t y  a s  i t  i n v o l v e s  c o c k p i t  r e s o u r c e  management. 

Whether you a g r e e  w i t h  o u r  approach ,  P i e d m o n t ' s ,  
U S A i r ' s ,  o r  anybody e l s e  who h a s  a n  a p p r o a c h  i n  t h i s  area is 
n o t  t h e  q u e s t i o n .  W e  a l l  would l i k e  t o  b e l i e v e ,  b e c a u s e  o f  
t h e  n o t  i n v e n t e d  h e r e  syndrome,  t h a t  o u r s  i s  t h e  b e s t  
program. B u t  w h a t e v e r  you d o ,  a d d r e s s  t h e  problem,  b e c a u s e  
t h a t ' s  where o u r  p rob lems  a r e  t o d a y  - r e s o u r c e  management i n  
t h e  c o c k p i t .  Thank you. 

DR. LAUBER: Thank you,  Ed, f o r  a n o t h e r  o u t s t a n d i n g  
p r e s e n t a t i o n .  

Could w e  have l i g h t s  up, p l e a s e ?  And open t h e  f l o o r  f o r  
d i s c u s s i o n  q u e s t i o n s .  Jack e n d e r s  h a s  o n e  o v e r  h e r e .  

MR. ENDERS:  I ' m  J a c k  Enders .  F l i g h t  S a f e t y  Founda t ion .  

Ed, when you have  t h e  crew g o  t h r o u g h  t h e  o v e r  water 
d i t c h i n g  and t h e  emergency e v a c u a t i o n  t r a i n i n g ,  d o  you 
i n t e g r a t e  t h e  c o c k p i t  and t h e  c a b i n  crew members t o g e t h e r  on  
t h a t  phase?  

CAPT. CARROLL: Yes and no. We have  c o m b i n a t i o n  c l a s s e s  
i n  some o f  them b u t  n o t  i n  a l l  of them. One of  t h e  t h i n g s  
from t h e  s t a n d p o i n t  o f  i n t e g r a t i o n  o f  t h e  c a b i n  a t t e n d a n t s  
o r  t h e  f l i g h t  a t t e n d a n t s ,  a s  you m e n t i o n e d ,  o t h e r  p e o p l e  
h a v e  i n d i c a t e d  t h a t  t h e y  want -- Piedmont  s p e c i f i c a l l y  -- t o  
g o  a f t e r  t h e  f l i g h t  a t t e n d a n t s  and g e t  them i n v o l v e d  i n  t h i s  
k ind  o f  t r a i n i n g .  W e  b e l i e v e  i t ' s  an a b s o l u t e  n e c e s s i t y  a s  
w e l l .  We've g o t  o v e r  8 , 0 0 0  a t  t h i s  p o i n t ,  t h o u g h ,  and t o  t r y  
and a d d r e s s  a p o p u l a t i o n  o f  t h a t  s i z e ,  t h e  company h a s  n o t  
found i t  f e a s i b l e  t o  g e t  i n t o  i t .  

B u t  w e  b e l i e v e  t h a t  i t  s h o u l d  be  an  i n t e g r a t e d  a p p r o a c h  
i n  e v e r y  form o f  t r a i n i n g  b e c a u s e  t h e r e  is no q u e s t i o r .  t h e y  
a r e  an  i n t e g r a l  p a r t  o f  t h e  s a f e t y  o f  t h e  a i r p l a n e  when you 
g e t  i n t o  t h o s e  s i t u a t i o n s .  

DR. LAUBER: D i c k  Norman qnd t h e n  Ed F e l l .  

CAPT. NORMAN: I have  a c ment and a q u e s t i o n ,  t o o ,  Ed .  
I ' v e  been t h r o u g h  your  p r o g r  p a r t i a l l y ,  n o t  b e i n g  a b l e  t o  
spend t h e  e n t i r e  t i m e  t h e r e .  Is h e a r t i l y  recommended; i t ' s  
v e r y  good. I ' m  t r y i n g  t o  remember i n  my own mind,  
i n c a p a c i t a t i o n  t r a i n i n g ,  is  t h a t  g i v e n  a t  t h a t  time o r  a t  
some p o i n t  o f  t h a t  p e r i o d  of  t i m e ?  

CAPT. CARROLL: W e  have b u i l t  i n t o  o u r  s c e n a r i o s  t h e  
i n c a p a c i t a t i o n  t r a i n i n g  t o  w h e r e  o n e  o f  t h e  crew members 
w i l l  be  t o l d  p r i o r  t o  t h e  f l i g h t  t h a t  a t  s u c h  and s u c h  a 



p o i n t  he  is supposed  t o  become i n c a p a c i t a t e d  t o  see how t h e  
r e s t  o f  t h e  crew w i l l  t h e n  f u n c t i o n .  We've had t h e  two- 
communica t ion  ru l e  f o r  a l o n g ,  l o n g  t i m e .  We've had f i l m s  on  
i t  t h a t  o t h e r  p e o p l e  i n  t h e  i n d u s t r y  h a v e  u s e d ,  which you 
a r e  p r o b a b l y  f a m i l i a r  w i t h .  B u t  i t  is a n  i n t e g r a l  p a r t  o f  
t h e  LOFT t r a i n i n g ,  n o t  a s e p a r a t e  t r a i n i n g  v e h i c l e .  

MR. FELL: Ed F e l l ;  FAA. Do you have  s e v e r a l  CLR 
t r a i n i n g  c o u r s e s  d e v e l o p e d  so  t h a t  when a g u y  comes back  f o r  
h i s  n e x t  r e c u r r e n t  a y e a r  l a t e r  h e  d o e s n ' t  g e t  t h e  same 
c o u r s e  o r  someth ing  d i f f e r e n t ,  o r  how i s  t h a t  s e t  up? 

CAPT, CARROLL: T h a t ' s  a good q u e s t i o n .  Y e s ,  we  d o  
c h a n g e  i t  y e a r l y ,  N o  one  g o e s  t h r o u g h  t h e  same t h i n g  twice, 
e i t h e r  i n  t h e  LOFT s c e n a r i o  o r  i n  t h e  a s s o c i a t e d  c o c k p i t  
r e s o u r c e  management in fo rma  t i o n .  

A s  an  example ,  i n  t h e  f i r s t  y e a r  w e  'used a f i l m  o f  an  
a c c i d e n t ,  which w e  u s e  i n  t h e  commerc ia l  v e r s i o n  o f  t h i s  
t r a i n i n g ,  t h e  K e t c h i k a n  a c c i d e n t .  W e  a s k e d  t h e  i n d i v i d u a l s  
t h e  f i r s t  d a y  t h e y  were t h e r e ,  a s  a p r e p a r a t i o n  f o r  t h e  n e x t  
d a y  when t h e y  a r e  g o i n g  t o  b e  i n v o l v e d  i n  t h e  s i m u l a t o r  
t h e m s e l v e s ,  on a n o n t h r e a t e n i n g  b a s i s  t o  assess what  t h e y  
b e l i e v e  was t a k i n g  p l a c e  i n  t h a t  p a r t i c u l a r  c o c k p i t .  We 
f i l m e d  a r e - c r e a t i o n  o f  i t  i n  o u r  c o c k p i t ,  one  o f  t h e  727  
s i m u l a t o r s .  They g e t  a n  e x e r c i s e  t o  assess t h a t  s o r t  o f  
t h i n g .  T h i s  y e a r  we 've t a k e n  t h a t  o u t  and  s u b s t i t u t e d  o t h e r  
m a t e r i a l s  which t h e y  r e spond  t o  even  more t h a n  t h e y  had t o  
t h e  Ke tch ikan .  

One o f  t h e  t h i n g s  I c a n  s a y  w i t h  c o n f i d e n c e ,  t h a t  
anyone  who g e t s  i n v o l v e d  i n  o n e  o f  t h e s e  programs -- and I 
t h i n k  I ' v e  h e a r d  t h e  same t h i n g  from o t h e r s  -- t h e  d e e p e r  
you g e t  i n t o  i t  t h e  more you become commit ted  t o  i t ,  b e c a u s e  
you r e c o g n i z e  t h e  e f f i c a c y  o f  what  i t  is w e  a r e  p u r s u i n g .  

A s  I m e n t i o n e d ,  w e  have  a commerc ia l  v e r s i o n  o f  t h i s  
t h i n g  now. W e  had no  i n t e n t i o n  of g o i n g  commerc ia l  w i t h  i t ,  
b u t  b e c a u s e  o f  t h e  q u e s t i o n s  w e  were a s k e d ,  we 've gone  i n t o  
i t .  W e  have  r u n  t e n  s e m i n a r s  c o m m e r c i a l l y  now. T h e r e  a r e  
some p e o p l e  i n  t h i s  g r o u p  who have  a t t e n d e d  some o f  t h o s e  
s e m i n a r s .  So f a r ,  t h e  t o t a l  h a s  been  246 p e o p l e  t h a t  have  
g o n e  t h r o u g h  i t .  

We have  an  a s s e s s m e n t ,  j u s t  a s  t h e  o t h e r  p e o p l e  have 
i n d i c a t e d ,  a c r i t i q u e  o f  a l l  of  o u r  t r a i n i n g  programs.  Every  
t i m e  somebody f i n i s h e s  t h e  t r a i n i n g  program t h e y  t u r n  i n  a 
c r i t i q u e  s h e e t  and w e  t r y  t o  l e a r n  from t h o s e  c r i t i q u e s  i n  
a l l  o f  t h e  programs.  W e  have  a s p e c i f i c  one  f o r  t h e  c o c k p i t  
r e s o u r c e  management. On a s c a l e  o f  o n e  t o  n i n e  t h a t  w e  u s e  
t h e  c a p t a i n s  had ra ted  i t  a t  6.9, t h e  f i r s t  o f f i c e r s  a t  7 ,  
and  t h e  second o f f i c e r s  a t  7.1. I n  t h e  t e n  commerc ia l  o n e s  
we 've  r u n ,  t h e y ' v e  a v e r a g e d  o u t  t o  7.7 and have  g o n e  a s  h i g h  
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a s  8.7. 

I t h i n k  t h e r e  is a r e a c t i o n  t o  t h e  need  f o r  t h i s  k ind  
o f  a program,  and  I t h i n k  t h a t  a g a i n  w h a t e v e r  you d o ,  you 
a d d r e s s  t h e  program, Don ' t  j u s t  f i g u r e  i t ' s  g o i n g  t o  g o  
away, b e c a u s e  w e  a r e  a l l  t h e  same f r a t e r n i t y ,  have  t h e  same 
p r o b l e m s ,  and w e  a l l  have  t o  a d d r e s s  i t  i n  some way t o  
p r e c l u d e  h a v i n g  t h o s e  p rob lems  c o n t i n u e .  

DR. LAURER: O t h e r  q u e s t i o n s ?  Okay. Very good.  Thank you,  Ed, 

Ed was c o n c e r n e d  t h e r e  was a b i t  t o o  much o v e r l a p  
be tween t h e  p r e v i o u s  p r e s e n t a t i o n s  and h i s  own, To t h e  
e x t e n t  t h a t  e a c h  o f  t h e  programs t h a t  you h e a r d  d i s c u s s e d  
t o d a y  s h a r e  common e l e m e n t s ,  t h a t ' s  t r u e .  I t h i n k  a l l  of  u s  
saw some o f  t h e  c o m m o n a l i t i e s  i n  t h e  t h r e e  programs,  b u t  w e  
a1  s o  n o t  iced d ist  i n c t  d i f f e r e n c e s  , 

I made t h e  comment e a r l i e r  t o d a y  t h a t  I ' m  n o t  so s u r e  
t h a t  t h e r e  is o n e  bes t  way t o  approach  t h e  i s sues  t h a t  w e  
a r e  t r y i n g  t o  d e a l  w i t h ,  and  t h a t  was o n e  o f  t h e  r e a s o n s  
t h a t  I was n o t  c o n c e r n e d  t e r r i b l y  a b o u t  o v e r l a p  i n  t h e  t h r e e  
p r e s e n t a t i o n s ,  b e c a u s e  t h e r e  a r e  d i f f e r e n t  ways o f  
a p p r o a c h i n g  them. I t h i n k  w e  a r e  s t i l l  l e a r n i n g  how t o  u s e  
t h e s e  t e c h n i q u e s  and what works and  what  d o e s n ' t .  So I am 
encouraged  t o  see t h e  k ind  of  d i v e r s i t y  and  a t  t h e  same time 
t h e  amount o f  commonal i ty  t h a t  i s  p r e s e n t  i n  t h e  programs 
t h a t  we've s e e n  d i s c u s s e d  t o d a y .  

T h e r e  was a n o t h e r  r e a s o n  f o r  wan t ing  Ed t o  expand h i s  
d i s c u s s i o n  beyond t h e  CLR program. And t h a t ' s  t o  t i e  t h i s  
whole d i s c u s s i o n  o f  c o c k p i t  r e s o u r c e  management back t o  
s e v e r a l  o f  t h e  key  i s s u e s  t h a t  P a u l  Caro r a i s e d  i n  h i s  pape r  
t h i s  morning.  T h e r e  were s e v e r a l  i m p o r t a n t  themes  t h a t  P a u l  
r a i s e d  i n  h i s  p a p e r ,  b u t  I t h i n k  o n e  o f  t h e  most  i m p o r t a n t  
p o i n t s  was t h a t  a n y  t r a i n i n g  program f o r  f l i g h t  crew members 
h a s  t o  b e  based  on a c o n s i d e r a t i o n  o f  what  t h e  r e q u i r e m e n t s  
a r e .  W e  have  t o  u n d e r s t a n d  t h e  o b j e c t i v e s ,  

We've r e f e r r e d  t o  i t  a s  ISD, s p e c i f i c  b e h a v i o r a l  
o b j e c t i v e s  and s o  o n  and so  f o r t h ,  a n d  I want  t o  t i e  a l l  of 
t h e s e  t o g e t h e r ,  b e c a u s e  t h e r e  is  a b i t  o f  a t endency  t o  
c o m p a r t m e n t a l i z e ,  I t ' s  e a s y  t o  t h i n k  a b o u t  t e c h n i c a l  
t r a i n i n g  programs and computer-based t r a i n i n g  programs and 
c o c k p i t  r e s o u r c e  management t r a i n i n g  programs and s e l f -  
esteem mode l s ,  and  t o  c o m p a r t m e n t a l i z e  t h e s e  and n o t  r e a l l y  
t h i n k  a b o u t  a l l  of  t h e s e  t h i n g s  a s  b e i n g  e l e m e n t s  o f  a 
t r a i n i n g  program which is t r y i n g  t o  t u r n  o u t  a t r a i n e d  
i n d i v i d u a l ,  who is t r a i n e d  t o  t h e  e x a c t  s p e c i f i c a t i o n s  and 
r e q u i r e m e n t s  based  on o u r  b e s t  u n d e r s t a n d i n g  o f  t h o s e  
r e q u i r e m e n t s  d e t e r m i n e d  by t h e  equipment  and t h e  env i ronmen t  
i n  which t h o s e  p e o p l e  o p e r a t e .  
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So k e e p  i n  mind t h a t  i n  all of t h i s  w e  have t o  
u n d e r s t a n d  what  t h e  r e q u i r e m e n t s  a r e ,  based  on w h a t ' s  
d r i v i n g  i t ,  t h e  s y s t e m ,  t h e  e n v i r o n m e n t ,  t h e  equ ipmen t ,  t h e  
p e o p l e  t h a t  you p u t  i n t o  t h e  t r a i n i n g  s y s t e m  and t h a t  t h e s e  
a r e  a l l  e l e m e n t s  of o n e  t r a i n i n g  program. They a r e  n o t  a 
c o l l e c t i o n ,  a haphaza rd  c o l l e c t i o n  of t r a i n i n g  programs t h a t  
a d d r e s s  p i e c e m e a l  v a r i o u s  e l e m e n t s .  I t  h a s  t o  b e  a n  
i n t e g r a t e d  a p p r o a c h  i n  t h e  l o n g  run  and t h a t  was o n e  of t h e  
r e a s o n s  w e  wanted s p e c i f i c a l l y  t o  e x p l o r e  t h a t .  

With t h a t  i t ' s  time f o r  t h e  b r e a k .  And t h e n  when w e  
come back w e  a r e  g o i n g  t o  hear  some r e p o r t s  from v a r i o u s  
i n d i v i d u a l s  o f  t h e  RAA t r a i n i n g  and o p e r a t i o n s  commi t t ee  who 
h a v e  been  working i n  t h e  p a s t  s e v e r a l  months o n  v a r i o u s  
a p p r o a c h e s .  
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RAA COCKPIT RESOURCE MANAGEMENT COMMITTEE REPORTS 

OVERVIEW 

R i c h a r d  L. C o l l i e  

R e g i o n a l  A i r l i n e  A s s o c i a t i o n  

MR. C O L L I E :  Las t  November a t  t h e  Reg iona l  A i r l i n e  
A s s o c i a t i o n  c o n v e n t i o n  i n  San F r a n c i s c o ,  w e  had an  
O p e r a t i o n s  Commit tee  m e e t i n g ,  which was s u b s e q u e n t  t o  J o h n ' s  
p r e s e n t a t i o n  c f  c o c k p i t  r e s o u r c e  management a t  o u r  O p e r a t i o n  
s e m i n a r  i n  Tampa, F l o r i d a .  The Reg iona l  A i r l i n e  A s s o c i a t i o n  
a t  t h a t  t i m e  r e a l i z e d  t h a t  t h e y  must  g e t  i n t o  t h e  c o c k p i t  
r e s o u r c e  management a r e n a  and d o  what  t h e y  c o u l d  t o  a d a p t  
t h e  p r i n c i p l e s  t h a t  were a l r e a d y  i n  e f fec t  b y  t h e  l a r g e  
m a j o r  a i r  c a r r i e r s  t o  t h e  small  r e g i o n a l  and commuter a i r  
c a r r i e r s  i n  t h e  Un i t ed  S t a t e s ,  who have  l i m i t e d  r e s o u r c e s ,  
l i m i t e d  manpower, l i m i t e d  t r a i n i n g  a i d s  and no s i m u l a t o r s .  
I n  f a c t ,  t h e r e  a r e  o n l y  two approved  s i m u l a t o r s  i n  t h e  
Un i t ed  s t a t e s  t h a t  c a n  b e  used  by commuter and r e g i o n a l  
a i r l i n e s .  One is  t h e  Conva i r  580 s i m u l a t o r ,  i f  you c a n  c a l l  
i t  a s imula to r ,  i n  Denver ,  Co lo rado .  And t h e  o t h e r  is t h e  
Swear ingen  Metro F l i g h t  S a f e t y  s i m u l a t o r  i n  San An ton io ,  
Texas .  

So t h e  problem is  a l i t t l e  d i f f e r e n t .  The problem is 
how w e  c a n  a d a p t  t h e s e  p r o c e d u r e s ,  t h i s  t r a i n i n g ,  s o  t h a t  w e  
d o n ' t  have  t o  plow t h e  same ground o v e r  a g a i n ,  and  so  w e  
d o n ' t  m a k e  t h e  same m i s t a k e s  e v e r y o n e  e l se  h a s  made. 

A 1  S t e p h e n s  and I met w i t h  A 1  Chambers and J o h n  Lauber 
and s u g g e s t e d  t h a t  maybe w e  c o u l d  s p o n s o r  a workshop 
t o g e t h e r  and h o p e f u l l y  w e  would be a b l e  t o  g e t  i n f o r m a t i o n  
t h a t  c o u l d  b e  p r e s e n t e d  a t  t h i s  workshop from a commi t t ee  o f  
r e g i o n a l  a i r l i n e s  t h a t  would implement  c e r t a i n  c o c k p i t  
r e s o u r c e  management t e c h n i q u e s  i n  t h e  i n t e r v e n i n g  p e r i o d .  

A s  a r e s u l t ,  we formed a c o c k p i t  r e s o u r c e  management 
t r a i n i n g  commi t t ee  t h a t  c o n s i s t e d  of  P e n n s y l v a n i a  a i r l i n e s ,  
Ransome A i r l i n e s ,  M i s s i s s i p p i  V a l l e y  A i r l i n e s ,  Metro 
A i r l i n e ,  . A i r  Midwest ,  S c e n i c  A i r l i n e s ,  A i r  Wiscons in ,  and  
M i d s t a t e  A i r l i n e .  

W e  wanted S c e n i c  t o  p a r t i c i p a t e  b e c a u s e  t h e y  f l y  a i r p l a n e s  
w i t h  s i n g l e - p i l o t  crew. S i n g l e  p i l o t  c r e w i n g  i s  o n e  t h i n g  
t h a t  h a s n ' t  been  d i s c u s s e d  t o d a y .  I hope U S A i r  and Piedmont  
r e p r e s e n t a t i v e s  c a n  d i s c u s s  t h i s  d u r i n g  t h e  q u e s t i o n  and  
answer  s e s s i o n  . 
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W e  have  a l o t  o f  s i n g l e  p i l o t  o p e r a t i o n s .  PBA,  f o r  
i n s t a n c e ,  h a s  37  Cessna  4 0 2 ' s  t h a t  t h e y  f l y  s i n g l e  p i l o t .  
T h e r e  is a d i f f e r e n t  problem w i t h  c o c k p i t  r e s o u r c e  
management i n  a s i n g l e  p i l o t  t y p e  o p e r a t i o n .  

The commi t t ee  met w i t h  J o h n  Lauber  and o t h e r  NASA 
p e o p l e  h e r e  a t  NASA-Ames  i n  e a r l y  J a n u a r y  f o r  a c o u p l e  of  
d a y s .  W e  s u b s e q u e n t l y  went o u t  t o  Denver a s  a g u e s t  o f  
Un i t ed  A i r l i n e s  f o r  a two-and-a-half d a y  m e e t i n g .  Later w e  
s e n t  two o f  o u r  commi t t ee  members t h r o u g h  t h e  Un i t ed  
s e m i n a r  . 

Along t h e  way w e  a g r e e d  t h a t  w e  would t r y  t o  d i v i d e  up 
d i f f e r e n t  CRM t e c h n i q u e s  and l e t  e a c h  a i r l i n e  t a k e  and l o o k  
a t  a p a r t i c u l a r  t e c h n i q u e  o f  implement ing  c o c k p i t  r e s o u r c e  
management w i t h i n  t h e i r  a i r l i n e  and t o  come t o  t h i s  workshop 
and  h a v e  a show and t e l l  of  what  happened.  Was i t  
s u c c e s s f u l ?  Did w e  a c c o m p l i s h  a n y t h i n g ?  

W e  had a l o t  o f  g r e a t  p l a n s ,  b u t  l i k e  a l l  g r e a t  p l a n s  a 
l o t  o f  them f e l l  by t h e  ways ide .  W e  d i d n ' t  g e t  t o  d o  a l l  t h e  
t h i n g s  w e  wanted t o .  W e  wanted a s t a t i s t i c a l  b a s e  o f  some 
k i n d  s o  t h a t  w e  c o u l d  see what  w e  had a c c o m p l i s h e d ,  

So, w e  r a n  i n t o  some o b s t a c l e s ,  b u t  t h e  a i r l i n e s  t h a t  
d i d  implement  t h e s e  programs a r e  here  t o d a y  t o  s h a r e  w i t h  u s  
t h e i r  e x p e r i e n c e s ,  how t h e y  went a b o u t  i t ,  t h e  successes 
t h a t  t h e y ' v e  s e e n  so f a r .  

Two of o u r  s p e a k e r s  who a re  l i s t e d  on t h e  program a r e  
n o t  h e r e  today :  C a p t a i n  Hans Rassmussen,  M i d s t a t e  A i r l i n e s  
and  C a p t a i n  Randy Roger s  o f  M i s s i s s i p p i  V a l l e y  A i r l i n e s .  W e  
a r e  s o r r y  t h e y  c o u l d  n o t  be h e r e .  

Today we w i l l  h e a r  f rom a i r l i n e s  t h a t  u s e d  pape r  
a w a r e n e s s  methods o n l y ,  a i r l i n e s  t h a t  u s e d  v i d e o  t e c h n i q u e s ,  
and  a i r l i n e s  t h a t  used s i m p l i f i e d  s c e n a r i o s .  When I s a y  
s i m p l i f i e d  s c e n a r i o s ,  t h a t ' s  a c o u p l e  o f  c h a i r s  and some 
t r a i n i n g  a i d s .  W e  have  o n e  a i r l i n e  t h a t  used  a g e n e r i c  
t r a i n i n g  d e v i c e  t h a t  v e r y  c l o s e l y  r e p r e s e n t s  a Cessna  4 0 2  
a i r c r a f t .  

W e  wanted t o  c o n s i d e r  u s i n g  a s t a t i c  a i r p l a n e .  W e  a l s o  
wanted t o  t h i n k  a b o u t  u s i n g  t h e  a i r p l a n e  i t s e l f  f o r  LOFT 
s c e n a r i o s .  Is i t  f e a s i b l e ?  

W e  w i l l  s t a r t  w i t h  C a p t a i n  Mike  Yocum, V i c e - p r e s i d e n t  
o f  O p e r a t i o n  f o r  P e n n s y l v a n i a  A i r l i n e s .  Mike  h a s  an  
o u t s t a n d i n g  t r a i n i n g  program. H i s  a i r l i n e  is  o n e  o f  t h e  
A l l e g h e n y  commuters  and h i s  t r a i n i n g  s t a f f  does a n  e x c e l l e n t  
j o b  o f  u s i n g  v i d e o  c o n c e p t s .  M i k e  w i l l  g i v e  u s  some i n s i g h t  
i n t o  h i s  c o c k p i t  r e s o u r c e  management program u s i n g  v i d e o  
t e c h n i q u e s .  
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V I D E O  CONCEPTS I N  CRM T R A I N I N G  

M i k e  Yocum 

P e n n s y l v a n i a  A i r l i n e s  

CAPT. YOCUM: Thank you, D i c k .  I t ' s  a p J e a s u r e  t o  be 
h e r e  t o d a y .  And i t ' s  a l i t t l e  b i t  d i f f i c u l t  t o  f o l l o w  i n  t h e  
s t e p s  o f  t h e  b i g  g u n s  o f  o u r  b i g  b r e t h r e n  ma jo r  a i r l i n e s .  I 
d o n ' t  c la im t o  b e  an  e x p e r t  i n  t h e  f i e l d  o f  c o c k p i t  r e s o u r c e  
management,  and wha t  we 've done  b a s i c a l l y  i s  e x p e r i m e n t  
w i t h o u t  t r y i n g  t o  t e a c h  a n y t h i n g  f o r  t h e  l a s t  y e a r .  I ' d  l i k e  
t o  t h a n k  you f o r  t h e  o p p o r t u n i t y  t o  s h a r e  t h e s e  e x p e r i e n c e s  
w i t h  you. fl 

The t o p i c  t h a t  I a g r e e d  t o  t a k e  on  w a s  v i d e o  c o n c e p t s  
i n  t r a i n i n g  a p p l i c a t i o n s .  And I c a n ' t  r e a l l y  t e l l  you j u s t  
a b o u t  t h a t ,  b e c a u s e  i t ' s  j u s t  t h e  medium t h a t  w e  used .  I 
r e a l l y  h a v e  t o  s t a r t  a t  t h e  b e g i n n i n g  and  t e l l  you a l i t t l e  
b i t  a b o u t  what we 've  done  f o r  t h e  l a s t  t e n  months.  And I 
hope I d o n ' t  s t e a l  anyone  e l s e ' s  t h u n d e r  i n  t h e  p r o c e s s .  
D i c k  h a s  a l r e a d y  t o l d  you a b o u t  t h e  commi t t ee  work, and t h i s  
a f f o r d e d  m e  p e r s o n a l l y  t h e  e x p o s u r e  t o  t h i n k  i n  terms o f  
what  i t  is  t h a t  w e  needed t o  a c h i e v e .  

I had t h e  o p p o r t u n i t y  a n d  p r i v i l e g e  t o  a t t e n d  U n i t e d ' s  
c o c k p i t  r e s o u r c e  management program which Ed so e x p e r t l y  
a d m i n i s t e r s .  And more r e c e n t l y  I had t h e  p r i v i l e g e  o f  b e i n g  
h o s t e d  by S t a n  F i c k e s  and Chuck Copeland t o  e x p e r i e n c e  D r .  
S e l l a r d ' s  e x p e r t  p r e s e n t a t i o n  a t  U S A i r  on  c a p t a i n  
d e v e 1  opmen t . 

In-house o u r  p r e p a r a t i o n  f o r  o u r  a t t e m p t s  and e n d e a v o r s  
i n  c o c k p i t  r e s o u r c e  management began  w i t h  a program 
d e f i n i t i o n  o f  what  w e  wanted t o  a c c o m p l i s h ,  and  t h e  method 
of  t h a t  i m p l e m e n t a t i o n .  And above  a l l ,  w e  wanted t o  c rea te  
i n  t h e  p i l o t  g r o u p  a t h i r s t  t h a t  t h e y  were r e a l l y  e a g e r  t o  
h e a r  t h e  sub jec t  o f  c o c k p i t  r e s o u r c e  management. T h i s  was 
s o m e t h i n g  t h a t  w a s n ' t  r e a l l y  new t o  any  o f  u s  and c e r t a i n l y  
i s n ' t  new t o  you. I t ' s  j u s t  r e d e f i n e d .  We've p u t  a l a b e l  on 
i t .  And when I f i r s t  h e a r d  J o h n  L a u h e r ' s  p r e s e n t a t i o n  down 
i n  Tampa, i t  e x c i t e d  m e  t o  p u t  t h i s  l a b e l  on a p a r t i c u l a r  
t o p i c  and r e a l l y  i d e n t i f y  t h e  i m p o r t a n c e  o f  t h a t  t o p i c .  

I was e x t r e m e l y  p r i v i l e g e d  t o  b e  a b l e  t o  c rea te  t h i s  
same a t m o s p h e r e  w i t h  o u r  p i l o t s  d u r i n g  March o f  t h i s  y e a r  by  
h a v i n g  J o h n  Lauber f l y  t o  H a r r i s b u r g  from San F r a n c i s c o  and 
Dave S h r o y e r  from U n i t e d  come i n  f rom Denver ,  and D i c k  came 
up f rom Washington.  

And a l o n g  w i t h  t h e  s u p p o r t  o f  o u r  company p r e s i d e n t ,  
Roy C l a r k ,  who announced and i n t r o d u c e d  t h e  program, w e  p u t  
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o n  a l i t t l e  two-hour m e e t i n g  t h a t  i n t r o d u c e d  35 o f  o u r  
p i l o t s ,  a b o u t  1 2  o f  o u r  f l i g h t  a t t e n d a n t s  a b o u t  a dozen  
management p e o p l e  i n  o u r  company, and  some i n v i t e d  g u e s t s  
some o f  whom a r e  h e r e  t o d a y ,  Fred  S p a t z  f rom Suburban  b e i n g  
o n e  of  them. 

And i t  g a v e  u s  t h e  o p p o r t u n i t y  t o  expose  o u t  p i l o t s  
f i r s t h a n d  t o  J o h n ' s  v e r y  e x c e l l e n t  and p rovok ing  s p e e c h  and 
U n i t e d ' s  a p p r o a c h  t o  what t h e y  d i d  w i t h  command l e a d e r s h i p  
r e s o u r c e  management t r a i n i n g  and  f o r  D i c k  t o  g i v e  an  
e x c e l l e n t  o v e r v i e w  o f  what  i t  i s  t h a t  t h e  R e g i o n a l  A i r l i n e  
A s s o c i a t i o n  t h r o u g h  t h e  commi t t ee  and t h r o u g h  t h i s  
c o n f e r e n c e  t h i s  week  hoped t o  a c h i e v e .  T h i s  i n d e e d  
s t i m u l a t e d  o u r  p e o p l e  t o  where t h e y  s t a r t e d  t o  become 
t h i r s t y  f o r  what i t  i s  w e  m i g h t  b e  a b l e  t o  d e v e l o p  t o g e t h e r .  

The term " t o g e t h e r "  is v e r y  i m p o r t a n t  h e r e  b e c a u s e  t h e  
n e x t  s t e p  w e  t ook  a s  a fo l low- th rough  a c t i o n  was t o  have  a 
m e e t i n g  w i t h  o u r  in-house p i l o t  g r o u p  c a l l e d  The 
P e n n s y l v a n i a  A i r l i n e s  P i l o t s  A s s o c i a t i o n  and g a i n  t h e i r  
s u p p o r t  and  e n t h u s i a s m  and d i r e c t  c o o p e r a t i o n  i n t o  t h e  
deve lopmen t  o f  o u r  program. 

Fo l lowing  t h a t  m e e t i n g ,  w e  a l s o  had an  i n s t r u c t o r  
workshop in-house where we a g a i n  took  a l o o k  a t  d e f i n i n g  t h e  
g o a l s  o f  j u s t  what  i t  i s  t h a t  w e  wanted accompl i shed  and how 
w e  would g o  a b o u t  implement ing  t h e  program. 

The f i r s t  t h i n g  t h a t  w e  d i d  f o l l o w i n g  o u r  i n a u g u r a l  
m e e t i n g  -- w h i c h ,  i n c i d e n t a l l y ,  was v i d e o t a p e d ,  and  t h i s  
a f f o r d e d  a l l  o f  o u r  p i l o t s  t o  b e  a b l e  t o  see t h e  e n t i r e  
m e e t i n g  -- was c r e a t e  a s e c t i o n  i n  o u r  " P i l o t  Bimonthly." 

L e t  m e  e x p l a i n  t h e  "Bimonthly."  I t ' s  a c t u a l l y  a n  
a d a p t a t i o n  t h a t  w e  s t o l e  from o u r  b i g  b r o t h e r ,  USAir, o f  
what  t h e y  c a l l  t h e i r  " F l i g h t  C r e w  Q u a r t e r l y . "  We d o  i t  on a 
b i m o n t h l y  b a s i s ;  t r y  t o  d o  i t  i n  s h o r t  b i t s  and p i e c e s  o f  
g e n e r a l  s u b j e c t s  and a l s o  s p e c i f i c  t o p i c s  f o r  a c e r t a i n  
a i r p l a n e .  It 's a s e l f - s t u d y  c o u r s e ,  a b r i e f  t e s t  t h a t ' s  
handed o u t  o r  r a t h e r  i s s u e d  w i t h  t h e  c o u r s e  and t h e n  t u r n e d  
back  i n  a t  t h e  c o m p l e t i o n  o f  t h e  month t h e  b i m o n t h l y  i s  
i s s u e d  i n .  

W e  created a s e c t i o n  i n  t h e  "B imon th ly '  f o r  c o c k p i t  
r e s o u r c e  management. And what we've used a s  m a t e r i a l  i n  
t h i s  b i m o n t h l y  s e c t i o n  h a s  been  what  I f e e l  a r e  e x c e l l e n t  
a r t i c l e s  from t r a d e  magaz ines  and p u b l i c a t i o n s  so t h a t  we 
c a n  a g a i n  m a i n t a i n  t h e  a w a r e n e s s  o f  what c o c k p i t  r e s o u r c e  
management is and why i t  s h o u l d  be i m p o r t a n t  t o  u s .  

I n  March o f  t h i s  y e a r  t h e  "Bimonthly" c o n t a i n e d  a t o p i c  
c a l l e d  " C o c k p i t  Resource  Management' which was a n  a r t i c l e  by 
Dan Manningham and was p u b l i s h e d  i n  " B u s i n e s s  a n d  Commercial 
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A v i a t i o n "  i n  August  o f  1982. 

The n e x t  i s s u e  was May o f  1983 where  we  used an  FAA 
a c c i d e n t  p r e v e n t i o n  program p u b l i c a t i o n  e n t i t l e d  ''Human 
B e h a v i o r ,  t h e  Number 1 C a u s e  o f  A c c i d e n t s . "  

I n  J u l y  o f  t h i s  y e a r ,  we  had t h e  t o p i c  " C o c k p i t  
E n c o u n t e r s "  which was e x c e r p t e d  from "Psycho logy  Today" 
magaz ine  from November o f  1982 and was w r i t t e n  by  W i l l i a m  
Burrows . 

These  a r t i c l e s  indeed  enhanced  t h e  t h i r s t  t h a t  w e  were 
t r y i n g  t o  c rea te  i n  o u r  p e o p l e  and k e p t  t h e  s u b j e c t  i n  f r o n t  
o f  them. And we f e e l  t h a t  j u s t  t h e  a w a r e n e s s  i t s e l f  h a s  been  
a v e r y  i m p o r t a n t  s t e p  i n  t h e  l e a r n i n g  p r o c e s s  t h a t  w e  hope 
t o  b u i l d  on i n  t h e  f u t u r e .  

The n e x t  s t e p  w e  took  was w i t h  o u r  l i n e  s u p e r v i s o r y  
p i l o t s ,  and w e  had s e v e r a l  m e e t i n g s  w i t h  them where I 
e x p l a i n e d  a l l  t h e  h a p p e n i n g s  w i t h i n  t h e  Reg iona l  A i r l i n e  
A s s o c i a t i o n  commit tee .  W e  t a l k e d  a b o u t  what  we 'd  l i k e  t o  d o  
and how b e s t  t o  g o  a b o u t  t h a t .  And t h e y  a g r e e d  t o  t a k e  on 
t h e  t a s k  o f  examining  t h e  manua l s  and p r o c e d u r e s  and t h e  
c o c k p i t  d u t i e s  t o  examine t h e  CRM t e c h n i q u e s  t h a t  w e  were 
c u r r e n t l y  employing  and e v a l u a t e  where w e  r e a l l y  s t a n d ;  what  
c h a n g e s  d o  w e  need  t o  m a k e ;  what  improvements  o r  a d d i t i o n s  
o r  d e l e t i o n s .  R e a l l y  j u s t  t a k e  a l o o k  a t  what  w e  a r e  d o i n g  
now and d e t e r m i n e  a b a s e  from where w e  need t o  make any  
c h a n g e s ,  

G e t t i n g  t o  t h e  s u b j e c t  o f  v i d e o  t e c h n i q u e s ,  t h e  
t r a i n i n g  d e p a r t m e n t  d e l v e d  i n t o  t h e  c r e a t i o n  of v i d e o  
programs.  And i n i t i a l l y  i t  was a v e r y  d i f f i c u l t  c h o r e .  I 
h a v e  two o f  my e x p e r t s  h e r e  w i t h  m e  t o d a y :  S t a n  C z a r n i k ,  who 
i s  one  o f  o u r  c a p t a i n s ,  and  D i c k  S t o n e f e l d ,  a n o t h e r  o n e  of  
o u r  c a p t a i n s  and check  a i r m e n .  T h e s e  gen t l emen  g o t  v e r y  
e x c i t e d  a b o u t  v i d e o  a p p l i c a t i o n s  t o  t h e  p o i n t  now where t h e y  
h a v e  a t t e n d e d  a s e m i n a r  t h a t  i s  s p e c i f i c a l l y  aimed a t  
p r o d u c i n g  v i d e o  p u b l i c a t i o n s  o n  a v e r y  i n e x p e n s i v e  budge t .  
They j u s t  comple t ed  t h a t  two w e e k s  ago .  

T h e  f i r s t  c o u r s e  t h e y  p u t  t o g e t h e r  o r  p r o d u c t i o n ,  i f  
you  w i l l ,  is an  i n t r o d u c t i o n  t o  c o c k p i t  r e s o u r c e  management. 
I t  was o r i g i n a l l y  done  a s  a s l i d e  t a p e  p r e s e n t a t i o n  and t h e n  
c o n v e r t e d  t o  v i d e o  t a p e  which is  a l i t t l e  b i t  e a s i e r  f o r m a t  
t o  u s e ,  f o r  u s  a t  l e a s t .  

We a l s o  had a n  i n c i d e n t  i n  which S t a n  C z a r n i k  was 
p e r s o n a l l y  i n v o l v e d ,  and  h e  t h o u g h t  i t  would make  an  
e x c e l l e n t  s c e n a r i o .  S t a n  had t a k e n  o f f  from H a r r i s b u r g ,  and 
s h o r t l y  a f t e r  t a k e o f f  t u r n e d  on t h e  e n g i n e  b l e e d s ,  and  n o t  
too l o n g  a f t e r  t h a t  t h e y  had smoke i n  t h e  c o c k p i t ;  h e  
r e c o g n i z e d  i t  was p r o b a b l y  from t h e  b l e e d  a i r .  H e  and h i s  
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c o - p i l o t  had commit ted a few e r r o r s ,  and  t h e r e  were 
d e f i n i t e l y  some communica t ion  p rob lems  t h a t  ensued  i n  t h i s  
e v e n t .  

So S t a n  s e t  t o  work a l o n g  w i t h  D i c k  t o  recreate t h i s  
p a r t i c u l a r  i n c i d e n t .  W e  have  used t h a t  f i l m  i n  o u r  t r a i n i n g  
programs t o  show t o  a c l a s s  and t h e n  have a d i s c u s s i o n  among 
t h e  c l a s s  a s  t o  what  t h e y  o b s e r v e d ,  what  t h e i r  a c t i o n s  migh t  
h a v e  been.  W e  d o n ' t  d o  i t  i n  a j u d g m e n t a l  way, a n d  i t ' s  n o t  
d o n e  i n  a i n s t r u c t i o n a l  way. I t ' s  done  a s  a l e a r n i n g  
e x p e r i e n c e  and someth ing  t h a t ' s  v e r y  t h o u g h t  p rovok ing .  

W e  a l s o  expe r imen ted  w i t h  v i d e o t a p i n g  d e m o n s t r a t i o n s  
and  d r i l l s .  W e  were v e r y  f o r t u n a t e  i n  o u r  ongo ing  t r a n s i t i o n  
t o  S h o r t s  360s t h a t  C r a i g  Horst and  company from Suburban  
A i r l i n e s  a l l o w e d  u s  t o  g o  t o  t h e i r  f a c i l i t y .  And Fred  S p a t z  
and  h i s  p e o p l e  worked w i t h  us  t o  v i d e o t a p e  t h e i r  emergency 
p r o c e d u r e s  d r i l l s  o n  t h e  S h o r t s  3 6 0 .  Those t u r n e d  o u t  v e r y  
we l l  and have  g i v e n  u s  a d d i t i o n a l  i d e a s  a s  t o  how we c a n  
c r ea t e  d e m o n s t r a t i o n s  and s c e n a r i o s  o n  v i d e o t a p e  t h a t  c a n  b e  
v e r y  e d u c a t i o n a l  f o r  p e o p l e  t o  g o  i n t o  t h a t  t y p e  o f  t r a i n i n g  
h a v i n g  a much c l ea re r  u n d e r s t a n d i n g  o f  what  i t  i s  t h e y  w i l l  
b e  exposed  t o  and e n h a n c i n g  t h e  e d u c a t i o n a l  p r o c e s s .  

The a d d i t i o n a l  a c t i v i t y  t h a t  we 've had i n  t h e  CRM a r e a  
i s  t h a t  we 've been  working w i t h  a n  i n d u s t r i a l  p s y c h o l o g i s t ,  
who is a p r o f e s s o r  a t  Penn S t a t e  U n i v e r s i t y ,  by  t h e  name o f  
D r .  Rhube Chisholm. H e  h a s  a g r e e d  t o  work w i t h  o u r  company 
o n  t h e  g r a s s r o o t s  l e v e l  w i t h  o u r  p i l o t s  and f l i g h t  
a t t e n d a n t s  t o  t a k e  a l o o k  a t  d e f i n i n g  what  i t  is  w e  need  t o  
d o  and how b e s t  t o  d o  i t .  I look a t  t h i s  a s  b e i n g  t h e  
i n g r e d i e n t  t o  s o l v e  t h e  p s y c h o l o g i c a l  a r ea  t h a t  w e  have  no 
e x p e r t i s e  i n ,  t h a t  b e i n g  t h e  human b e h a v i o r  element. Fie a r e  
l i k e  d u c k s  o u t  o f  w a t e r  i n  t h a t  p a r t i c u l a r  s u b j e c t  w h e r e a s  
t h i s  is where he works and l i v e s  e v e r y  day .  So w e  a r e  p r e t t y  
e x c i t e d  a b o u t  t h e  o p p o r t u n i t y  t h e r e .  

To summarize where  w e  t h i n k  w e  a r e  and what w e  t h i n k  w e  
a r e  g o i n g  t o  b e  d o i n g  i n  t h e  f u t u r e ,  w e ' l l  d e f i n i t e l y  b e  
e x p a n d i n g  o u r  v i d e o t a p e  t e c h n i q u e s  t o  enhance  t h e  
p r e s e n t a t i o n  o f  t h e s e  programs.  B u t  I ' v e  d e f i n e d  a new 
o b j e c t i v e  t o  t h e  c o c k p i t  r e s o u r c e  management t r a i n i n g  t h a t  
w i l l  i n  e f f e c t  o n l y  by  u s i n g  CRM a s  a v e h i c l e  t o  now r e a c h  
t h i s  more i m p o r t a n t  o b j e c t i v e  i n  my mind -- i f  you c a n  s a y  
t h a t  a n y t h i n g  is more i m p o r t a n t  t h a t  s a f e t y  i n  t h e  a i r c r a f t ,  
which  o f  c o u r s e  i t  c a n ' t  be .  

B u t  t h e  new d e f i n i t i o n  t h a t  I ' v e  uncovered  i n  t h e  
p r o c e s s  o f  o u r  e x p l o r a t i o n  i n t o  c o c k p i t  r e s o u r c e  management 
i s  t h e  e f fec t  t h a t  t h i s  e n t i r e  p r o c e s s  h a s  had on o u r  
employees  and t h e  employee r e l a t i o n s  t h a t  w e  a r e  s t a r t i n g  t o  
e n j o y  a s  a r e su l t  o f  t h i s  p r o j e c t .  And i t  i n  f a c t  i s  
becoming t h e  s a l e a b l e  p r o d u c t  t h a t  I c a n  u s e  w i t h  t o p  
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management t o  c o n v i n c e  them t h a t  t h e  e x p e n d i t u r e  o f  money i s  
a good i n v e s t m e n t  i n  c o c k p i t  r e s o u r c e  management, b e c a u s e  i t  
i s  d e f i n i t e l y  showing s i g n s  o f  improved employee r e l a t i o n s  
and  improved e n t h u s i a s m  w i t h  t h e  employees  f o r  t h e  company. 

I n  c l o s i n g  f o r  v i d e o t a p e  a p p l i c a t i o n s  -- which i s  what  
I p r o b a b l y  s h o u l d  have  t a l k e d  a l o t  more a b o u t  and  w i l l  
c e r t a i n l y  i n  o u r  working g r o u p  b e  a b l e  t o  g i v e  more 
f i r s t h a n d  i n f o r m a t i o n ,  i n  f a c t ,  w e  b r o u g h t  t h e  t a p e s  a l o n g  -- my c o n c l u s i o n  is t h a t  i n  v i d e o t a p e  a p p l i c a t i o n s  w i t h  
s i m p l e  home v i d e o t a p e  equ ipmen t  you c a n  d o  some p r e t t y  
i m p r e s s i v e  p r o d u c t i o n s  o n  a b e e r  b u d g e t .  Thank you. 

MR. C O L L I E :  M i k e ,  t h a n k  you f o r  s h a r i n g  w i t h  u s  t h o s e  
e x p e r i e n c e s .  A r e  t h e r e  any q u e s t i o n s  f o r  Mike?  Does anyone 
h a v e  a n y  q u e s t i o n s  o n  t e c h n i q u e s  o r  o n  a n y t h i n g ?  

I g u e s s  you g e t  o f f  e a s y ,  t h e n ,  M i k e .  Thank you k i n d l y .  

C a p t a i n  Frank F o s t e r ,  t h e  c h i e f  p i l o t  o f  Ransome 
A i r l i n e s  was f o r t u n a t e  also b e c a u s e  Ransome a l s o  h a s  some 
p r e t t y  s o p h i s t i c a t e d  v i d e o  t e c h n i q u e s  and v i d e o  equipment .  I 
g u e s s  Dawson h a s  pu rchased  some o f  t h a t  s t u f f ,  and t h e y  have  
made q u i t e  a b i t  o f  u se  o f  i t ,  I n  f a c t ,  Ransome f i l m e d  J o h n  
L a u h e r ' s  p r e s e n t a t i o n  t h e  d a y  f o l l o w i n g  h i s  p r e s e n t a t i o n  a t  
P e n n s y l v a n i a  A i r l i n e s ,  and I h a v e  back  i n  t h e  o f f i c e  a t  home 
c o p i e s  of t h a t  v i d e o  p r e s e n t a t i o n  which is  a SO-minute 
p r e s e n t a t i o n  f o r  a l l  of  t h e  commi t t ee  members on  CRM and 
RAA. I a l s o  have  a Beta and a VHS c o p y  of t h a t  i n  a l e n d i n g  
l i b r a r y ,  which I w i l l  b e  happy t o  l e n d  t o  any  members o f  t h e  
RAA i f  you want  t o  show t h a t  t o  your  p e o p l e  o r  i f  you want 
t o  g e t  i t  and copy  i t ,  a s  l o n g  a s  I g e t  t h e  o r i g i n a l  back.  

W e  were v e r y  f o r t u n a t e  t h a t  Dawson and h i s  p e o p l e  and 
F rank  F o s t e r  p r o v i d e d  t h a t  s e r v i c e  f o r  u s .  Frank h a s  some 
i d e a s  on v i d e o  c o n c e p t s ,  t o o .  So w i t h o u t  any  f u r t h e r  ado ,  
C a p t a i n  Frank  F o s t e r  of Ransome A i r l i n e s .  
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Frank F o s t e r  

Ransome A i  r l  i n e s  

CAPTOFOSTER: Thank you,  D i c k .  I was h o p i n g  t h a t  Mike  
would c o v e r  e v e r y t h i n g  t h a t  I had  t o  s a y  so  I c o u l d  s a y  we 
d i d  j u s t  what  h e  d i d  and  g o  back  and s i t  down. However, i t  
d i d n ' t  q u i t e  happen t h a t  way. 

We were exposed  and  e d u c a t e d  i n  c o c k p i t  r e s o u r c e  
management a b o u t  t h e  same time most  o f  t h e  members o f  t h e  
RAA were w i t h  D r .  L a u b e r ' s  p r e s e n t a t i o n  l a s t  November. And 
w e  r e a l i z e d  a t  t h a t  t i m e  t h a t  w e  were v e r y  proud o f  
o u r s e l v e s  f o r  o u r  t e c h n i c a l  e x p e r t i s e  i n  how w e  r u n  o u r  
a i r p l a n e s  and how w e  t e a c h  o u r  a i r p l a n e s ,  B u t  w e  r e a l i z e d  
a f t e r  h i s  p r e s e n t a t i o n  t h a t  w e  d i d n ' t  r e a l l y  t r a i n  c a p t a i n s ;  
w e  t r a i n e d  p i l o t s .  W e  t a u g h t  p i l o t s  and w e  i n s t r u c t e d  i n  
equ ipmen t .  J o h n ' s  p r e s e n t a t i o n ,  f o r  t h o s e  o f  you who have  
s e e n  i t ,  d e l v e s  more i n t o  a c a p t a i n  b e i n g  a c a p t a i n ,  n o t  a 
p i l o t  w i t h  f o u r  s t r i p e s .  

W e  r e a l i z e d ,  a s  t h e  A s s o c i a t i o n  d i d ,  t h a t  n o t  o n l y  were 
w e  l a c k i n g  t h e r e ,  w e  d i d n ' t  have  a n y t h i n g .  When w e  a t  
Ransome upgraded  a p i l o t  t o  a c a p t a i n ' s  p o s i t i o n ,  h e  would 
g e t  a n  hour  i n  my o f f i c e  s i t t i n g  acrass  t h e  d e s k  d r i n k i n g  a 
c u p  o f  c o f f e e  w i t h  my "now you a r e  a c a p t a i n "  s p e e c h .  And 
compared t o  D r .  L a u b e r ' s  p r e s e n t a t i o n  o r  U n i t e d ' s  $7 m i l l i o n  
program, mine was d e f i n i t e l y  a n  a b e e r  b u d g e t ,  o n e  c u p  o f  
c o f f e e .  

A f t e r  g o i n g  t o  J o h n ' s  p r e s e n t a t i o n ,  w e  d e c i d e d ,  M i k e  
and I,  t o  g e t  J o h n  t o  come t o  P h i l a d e l p h i a  and g i v e  t h a t  
p r e s e n t a t i o n  t o  a l i m i t e d  number of  o u r  p i l o t s .  W e  l i m i t e d  
t h e  number so w e  c o u l d  t a p e  i t ,  and  w e  have  p r e s e n t e d  t h a t  
t a p e  t o  eve rybody  t h a t  h a s  g o n e  t h r o u g h  r e c u r r e n t  t r a i n i n g  
s i n c e  t h e n .  

W e  a l s o  found when w e  s a t  down w i t h  t h e  t r a i n i n g  s t a f f  
a t  Ransome, t h e r e  was no way you c o u l d  d o  t h i s  w i t h  j u s t  a 
v i d e o  p r e s e n t a t i o n .  You had t o  g i v e  background i n f o r m a t i o n .  
You had t o  g i v e  some p r i n t e d  mater ia l .  A s  M i k e  h a s  p o i n t e d  
o u t ,  t h e r e  have  b e e n  some e x c e l l e n t  a r t i c l e s  p u b l i s h e d  i n  
t r a d e  magaz ines  i n  t h e  l a s t  y e a r ,  And w e  have  s t o l e n  j u s t  
a b o u t  a s  many o f  them a s  h e  h a s  and p u b l i s h e d  them i n  o u r  
" T r a i n i n g  Q u a r t e r l y  . " 

Everybody t h a t  used t o  work f o r  U S A i r  h a s  some t y p e  o f  
q u a r t e r l y .  Mine s t a r t e d  w i t h  " F o s t e r ' s  Q u a r t e r l y , "  and t h e n  
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i t  went t o  " F o s t e r ' s  C h r o n i c l e , "  b e c a u s e  t h e  s e c r e t a r y  
w o u l d n ' t  p u t  " q u a r t e r l y "  i n  t h e r e  when i t  came o u t  e v e r y  
f i v e  months  i n s t e a d  of  e v e r y  t h r e e  months.  Then i t  went  t o  
" F o s t e r ' s  Semiannual , "  and t h e n  i t  went t o  " F o s t e r ' s  
Whenever." So now t h e  t r a i n i n g  d e p a r t m e n t  d o e s  i t ,  and t h e y  
d o  i t  on  a q u a r t e r l y  b a s i s .  

But  w e  d i d  t h e  same t h i n g .  W e  s t o l e  a r t i c l e s  t h a t  
r e l a t e d  t o  c o c k p i t  r e s o u r c e  management. The b e s t  o n e  t h a t  w e  
had s e e n  and t h a t  w e  p r e s e n t e d  f i r s t  was a n  a r t i c l e  
p u b l i s h e d  i n  " B u s i n e s s  and Commercial  A v i a t i o n , "  and i t  i s  
t i t l e d  "Why t h e  A i r l i n e s  a r e  Taking  t h e  Macho Out o f  T h e i r  
Men." We used t h i s  a s  a p r e d e c e s s o r  t o  our own p r e s e n t a t i o n .  

The f i r s t  t h i n g  w e  d i d  a f t e r  t h a t  was t o  show o u r  
r e c u r r e n t  c l a s s e s  t h e  t a p e  o f  John  L a u b e r ' s  p r e s e n t a t i o n .  W e  
used c l a s s r o o m  i n s t r u c t i o n  on t h e  management g r i d  s t y l e s  
t h a t  w e  s t o l e  f rom U n i t e d  when w e  went  o u t  t h e r e  f o r  t h e i r  
p r e s e n t a t i o n .  

I n  t h e  small  companies ,  i n  t h e  r e g i o n a l  a i r l i n e s ,  t h e  
c a p t a i n  h a s  a l o t  more leeway and  a l o t  more r e s p o n s i b i l i t y  
and  a l o t  more i n s t a n t a n e o u s  a u t h o r i t y ,  I t h i n k ,  t h a n  t h o s e  
who work f o r  U S A i r  o r  U n i t e d .  So t h e  9.1- type c a p t a i n  o r  t h e  
v e r y  l e f t  s i d e  o f  h i s  b r a i n  t y p e  c a p t a i n  is v e r y  p r e v a l e n t  
i n  o u r  i n d u s t r y .  F o r t u n a t e l y ,  t h e r e  is o n l y  one  c h i e f  p i l o t  
i n  e a c h  company. But  t h e  9.9- type a p p r o a c h ,  t h e  v e r y ,  v e r y  
d o m i n a n t ,  t h e  v e r y  a u t h o r i t a r i a n  c a p t a i n ,  i s  t h e  norm f o r  u s  
r a t h e r  t h a n  t h e  e x c e p t i o n .  These  a r e  t h e  p e o p l e  t h a t  w e  
h a v e  t o  t r y  and r e a c h .  Whether o r  n o t  w e  a r e  g o i n g  t o  change  
t h e i r  b e h a v i o r a l  p a t t e r n s  is  a n o t h e r  q u e s t i o n .  Whether o r  
n o t  w e  e x p o s e  them t o  t h e  i n f o r m a t i o n  and e x p o s e  them t o  t h e  
e d u c a t i o n ,  is o u r  main r e s p o n s i b i l i t y ,  and  t h a t ' s  where w e  
a r e  now. 

W e  a l s o  have  i n  o u r  c l a s s r o o m  p r e s e n t a t i o n  a b l u r b  on 
e f f e c t i v e  communica t ions  i n  t h e  c o c k p i t .  And t h i s  is  f a r  
f rom t h e  r i g h t  s i d e ;  t a c t f u l  t a l k i n g ;  and  f o r  t h e  l e f t  s i d e ;  
i n t e l l i g e n t  l i s t e n i n g .  I t h i n k  anybody who h a s  b e e n  i n  a 
s m a l l  a i r p l a n e  a f t e r  n i n e  o r  t e n  h o u r s  c a n  u n d e r s t a n d  t h a t  
somet imes  t a c t f u l  t a l k i n g  i s  a l i t t l e  d i f f i c u l t  t o  come by ,  
and i n t e l l i g e n t  l i s t e n i n g  is  somet imes  more d i f f i c u l t  t o  
come by. But  w e  d o  t h a t ,  and  w e  t r y  t o  e x p r e s s  t o  t h e  p i l o t s  
t h e  i m p o r t a n c e  o f  t h a t  p a r t i c u l a r  area o f  c o c k p i t  r e s o u r c e  
management. 

A f t e r  t h a t ,  w e  have  an  open d i s c u s s i o n  o f  t h e  g r i d  
s t y l e s  and t h e i r  v a r i o u s  a p p l i c a t i o n s .  The idea t h a t  t h e  
a u t h o r i t a r i a n  c a p t a i n  is n o t  good f o r  a l l  t h e  t i m e ,  i s  n o t  
a c c u r a t e ,  f o r  t h e r e  v e r y  w e l l  may be t h a t  time where t h e  
a u t h o r i t a r i a n  a p p r o a c h  is requ i r ed .  So w e  t r y  and  t e l l  t h e  
p i l o t s  t h a t  t h e  s t y l e s  a r e  d i f f e r e n t ,  They have  d i f f e r e n t  
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a p p l i c a t i o n s .  I f  you u s e  a p a r t i c u l a r  s t y l e  a l l  t h e  time, 
you  w i l l  be r i g h t  somet imes .  I f  you u s e  d i f f e r e n t  t y p e s  o f  
management s t y l e s  f o r  d i f f e r e n t  s i t u a t i o n s ,  you w i l l  
p r o b a b l y  b e  r i g h t  more o f t e n .  So t h e  l i o n s  o f  t h e  l e f t  s e a t  
t h a t  occupy t h e  s e a t s  o f  r e g i o n a l  a i r l i n e  a i r p l a n e s  o r  
commuter a i r p l a n e s  o r  t h e  s i n g l e  p i l o t  a i r p l a n e s ,  a r e  
p r o b a b l y  n o t  g o i n g  t o  change  t o o  much. But i f  you e x p o s e  
them t o  t h i s ,  t h a t ' s  t h e  b e s t  w e  c a n  d o  f o r  t h e  t i m e .  

The second  p h a s e  of  o u r  r e s o u r c e  t r a i n i n g  i s  where t h e  
v i d e o  c o n c e p t s  come i n .  And w h a t  w e  have d o n e  is t o  t a k e  a 
c o u p l e  o f  i n s t r u c t o r  p i l o t s  and p u t  them i n  a ro l e  p l a y i n g  
s i t u a t i o n ,  and v i d e o t a p e  t h i s .  W e  p u t  i t  i n  an a i r p l a n e  i n  
t h e  hanga r .  W e  w h i t e  o u t  t h e  w i n d s h i e l d ,  and  w e  s t i c k  Cary  
Ransome i n  t h e  back w i t h  h i s  m u l t i m i l l i o n  d o l l a r  camera .  I 
d o n ' t  know how much o n e  o f  t h o s e  v i d e o  r e c o r d e r  c a m e r a s  
c o s t ,  b u t  i t ' s  n o t  r e a l l y  t h a t  e x p e n s i v e .  U n i t e d  h a s  s p e n t  
$7  m i l l i o n ,  I u n d e r s t a n d ,  on  t h e i r  program. So f a r  I have  
s p e n t  400 bucks  o n  o u r s .  We a l s o  h a v e n ' t  run  5 , 0 0 0  p i l o t s  
t h r o u g h  i t ,  e i t h e r .  

W e  p u t  t h e  i n s t r u c t o r  p i l o t s  i n t o  a r o l e  p l a y i n g  
s i t u a t i o n ,  and w e  have  a t r a i n i n g  s c e n a r i o  o f  a n  i n c i d e n t  
t h a t  e i t h e r  happened i n  o u r  company o ra  i n  o u r  cQmmunity. 
I t ' s  v e r y  e a s y  t o  p o i n t  your  f i n g e r  a t  t h e  m a j o r  a c c i d e n t s  
t h a t  c a u s e  z i l l i o n s  o f  l i v e s  and z i l l i o n s  o f  d o l l a r s  and 
s a y ,  see ,  t h a t  c a n  happen t o  you. B u t  i t  d o e s n ' t  r e a l l y  make 
t h e  p o i n t  t o  t h e  p i l o t  t h a t  you a r e  t r y i n g  t o  h i t  u n l e s s  you 
t e l l  him t h a t  t h i s  happened r i g h t  here. T h i s  is  an  i n c i d e n t  
t h a t  w e  a t  Ransome A i r l i n e s  were l u c k y  enough t o  g e t  
t h r o u g h .  And t h a t  makes a r ea l  i m p r e s s i o n ,  e s p e c i a l l y  when 
t h e y  know who d i d  i t .  

The n e x t  t h i n g  t h a t  w e  went  i n t o  when w e  s t a r t e d  t h i s  
was how a r e  w e  g o i n g  t o  wr i t e  t h i s ?  How a r e  w e  g o i n g  t o  p u t  
t h i s  t o g e t h e r  t o  m a k e  i t  n o t  o n l y  b e l i e v a b l e  b u t  f a c t u a l ?  So 
I went  back  t o  a c o u p l e  o f  t h e  p i l o t s  who had a v e r y  recent  
i n c i d e n t  i n  one  o f  o u r  a i r p l a n e s .  I t  was a b o u t  a y e a r  o l d .  
And I a s k e d  t h e  c a p t a i n  t o  wr i te  v e r b a t i m  w h a t  h e  c o u l d  
remember o f  t h e  c o n v e r s a t i o n  w i t h  t h e  f i r s t  o f f i c e r  i n  t h e  
i n c i d e n t .  And I a s k e d  t h e  f i r s t  o f f i c e r  t o  d o  t h e  same 
t h i n g .  

I n  t h i s  i n c i d e n t  w e  had a n  a i r p l a n e  t h a t  l o s t  o n e  of  
t h e  n a v i g a t i o n  s y s t e m s  a t  a n  o u t l y i n g  s t a t i o n ,  and i t s  n e x t  
l a n d i n g  was t o  b e  a t  a m a i n t e n a n c e  f a c i l i t y .  The w e a t h e r  was 
m a r g i n a l  VFR, b u t  t h e  a i r p l a n e ,  a c c o r d i n g  t o  t h e  MEL, c o u l d  
p r o c e e d  i n  VMC c o n d i t i o n s  w i t h  o n e  Nav sys t em.  

E n r o u t e  t h e  c a p t a i n  had t h e  b r i l l i a n t  i d e a  t h a t  h e  was 
g o i n g  t o  swap t h e  b lack  b o x e s  i n  f l i g h t  and  a s s i s t  t h e  
m a i n t e n a n c e  d e p a r t m e n t  i n  t r o u b l e  s h o o t i n g  t h e  sys t em.  
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The f i r s t  o f f i c e r  was a c a p t a i n  downgraded b e c a u s e  t h e  
PATCO d e a l ,  went  b a l l i s t i c ,  which was a p p r o p r i a t e .  Rut h i s  
i n t e l l i g e n t  and t a c t f u l  t a l k i n g  f a i l e d  him, And t h e n  t h e  
i n t e l l i g e n t  l i s t e n i n g  o f  t h e  c a p t a i n  f a i l e d  him. And t h e n  
t h e  dominan t  s t y l e  o f  t h e  r e g i o n a l  a i r l i n e  c a p t a i n  came o u t  
and  t o l d  him i n  no u n c e r t a i n  terms where t o  s t i c k  h i s  
o p i n i o n ,  

T h i s  p roceeded  t o  t h e  p o i n t  t h a t  when t h e y  changed  
b l a c k  boxes ,  nobody g o t  zapped ,  and  w e  d i d n ' t  z a p  t h e  o t h e r  
s y s t e m .  The a i r p l a n e  made an u n e v e n t f u l  l a n d i n g  a t  t h e  
m a i n t e n a n c e  f a c i l i t y ,  had b o t h  s y s t e m s  f i x e d  and p roceeded  
f o r  t h e  r e s t  o f  t h e  t r i p  t h a t  d a y .  

Needless t o  s a y ,  t h e  n e x t  d a y  s a i d  f i r s t  o f f i c e r  was i n  
my o f f i c e  c o m p l a i n i n g  a b o u t  s a i d  c a p t a i n ,  and i t  p roceeded  
t o  b e  a r a t h e r  i n t e r e s t i n g  d i s c u s s i o n .  

T h a t ,  t o  m e ,  was t h e  most e f f e c t i v e  s c e n a r i o  t h a t  w e  
c o u l d  come up w i t h .  Not t h a t  i t ' s  t h e  o n l y  i n c i d e n t  t h a t  
we 've  had i n  t h e  r e c e n t  p a s t ,  b u t  t h a t  i t  was o n e  o f  t h e  
b e s t  examples  o f  a f a i l u r e  o f  a l l  of  t h i s ,  a n d  i t  r e a l l y ,  
r e a l l y  h i t s  home, 

And what  was s a i d  t o  them, t h e  c a p t a i n ,  who is  n o r m a l l y  
a v e r y  l e v e l h e a d e d ,  bo t tom l i n e ,  w e  w i l l  d o  i t  t o g e t h e r  t y p e  
o f  i n d i v i d u a l ,  e x c e l l e n t  a v i a t o r ,  and becoming a n  e x c e l l e n t  
manager ,  w r o t e  t h a t  t h i s  v e r y  o p p r e s s i v e  f i r s t  o f f i c e r  w i t h  
h i s  v e r y  u n t a c t f u l  d e l i v e r y  t o l d  him i n  no u n c e r t a i n  terms 
t h a t  he  c o u l d n ' t  d o  t h a t *  i n  an  a i r p l a n e  w i t h  him i n  i t ,  
Well, h e  d i d  i t  anyway. 

And t h e n  t h e  f i r s t  o f f i c e r  w r o t e  t h a t  he  v e r y  t a c t f u l l y  
t o l d  t h e  c a p t a i n  t h a t  h e  d i d n ' t  t h i n k  t h a t  h e  s h o u l d  d o  
t h a t ,  and t h e  c a p t a i n  j u s t  un loaded  a b i g  9 .1  a p p r o a c h  on  
him and s a i d  I ' m  g o i n g  t o  d o  i t  anyway, you dummy. J u s t  s i t  
t h e r e  and watch. 

A f t e r  I had  t h e  two t r a n s c r i p t s ,  I had t h e  problem o f  
how do  I write t h i s  so  i t ' s  r e a l ?  Because  I h a v e  one  g u y  
t e l l i n g  m e  t h a t  he  s a i d  t h i s ,  t h e  o t h e r  o n e  s a i d  t h a t .  So w e  
s a t  down w i t h  t h e  i n s t r u c t o r  p i l o t s  and made i t  o u t  t h a t  t h e  
f i r s t  o f f i c e r  s a i d  i t  l e s s  t h a n  t a c t f u l l y ,  and t h a t  t h e  
c a p t a i n  a c c e p t e d  i t  l e s s  t h a n  t a c t f u l l y ,  and t h a t  h e  t o l d  
him less t h a n  t a c t f u l l y  t h a t  h e  was g o i n g  t o  do  i t  anyway. 
And i t  seems t o  have  g o n e  o v e r  v e r y  w e l l .  

W e  f i l m e d  t h i s  t r a i n i n g  s c e n a r i o  -- w e  h a v e n ' t  p l a y e d  
i t  y e t  i n  t h e  c l a s s r o o m .  1'111 a n x i o u s  t o  d o  t h a t .  W e  have  
a n o t h e r  c l a s s  i n  December and w e  w i l l  p l a y  i t  f o r  them. I am 
a n x i o u s  t o  see t h e  r e s u l t s  o f  t h e  d i s c u s s i o n  a f t e r  w e  p l a y  
t h i s  s c e n a r i o ,  
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T h a t ' s  where w e  a r e  r i g h t  now w i t h  i t ,  and  t h a t ' s  where 
w e  have  g o t t e n  i n t o  v i d e o  c o n c e p t s  w i t h  i t .  L i k e  I s a i d ,  you 
c a n ' t  do  j u s t  t h a t .  The a w a r e n e s s  t h a t  h a s  been  r u n n i n g  
t h r o u g h  t h e  c l a s s r o o m  i n s t r u c t i o n  so f a r  h a s  g i v e n  u s  t h e  
b e s t  r e su l t s .  W e  g e t  a l o t  o f  d i s c u s s i o n  items o u t  o f  t h e  
p e o p l e  who a r e  i n  t h e  c l a s s .  W e  mix t h e  c lasses .  They a r e  
b o t h  c a p t a i n s  and f i r s t  o f f i c e r s .  

And s i n c e  w e  s t i l l  have  c a p t a i n s  who were downgraded i n  
'81 b e c a u s e  o f  t h e  PATCO d e a l  f l y i n g  i n  t h e  r i g h t  s e a t ,  w e  
f i n d  i t ' s  v e r y  i n t e r e s t i n g  t o  g e t  comments from them on 
communica t ions  i n  t h e  c o c k p i t .  And I t h i n k  t h a t  t h a t  i s  a s  
i m p o r t a n t  i n  t h e  o v e r a l l  p i c t u r e  o f  t h i s  t h i n g  a s  a n y t h i n g  
e l s e  t h a t  w e  c a n  p r e s e n t .  

These  t r a i n i n g  s c e n a r i o s  seem t o  b e  t h e  n e x t  s t e p  f o r  
u s ,  and h o p e f u l l y  w e  w i l l  c o n t i n u e  t o  improve them. 
U n f o r t u n a t e l y ,  I d o n ' t  t h i n k  w e  w i l l  e v e r  r u n  o u t  o f  Ransome 
A i r l i n e  i n c i d e n t s  so t h a t  w e  have  t o  g o  o u t  and  u s e  o t h e r  
o n e s .  Thank you. 

MR. C O L L I E :  Thank you,  F rank .  I have  one  q u e s t i o n .  Did 
you r u n  i n t o  any  p rob lems  i n  t h e  c l a s s r o o m  when you were 
t a l k i n g  a b o u t  communica t ions  and you had b o t h  t h e  c a p t a i n s  
and t h e  f i r s t  o f f i c e r s  i n  t h e  same c l a s s r o o m ?  

CAPT. FOSTER: N o ,  w e  d i d n ' t  r e a l l y ,  b e c a u s e  i t ' s  d u r i n g  
a normal  r e c u r r e n t  t r a i n i n g  c l a s s  t h a t  w e  g i v e  t h i s  
p r e s e n t a t i o n .  I t ' s  v e r y  e a s y  t o  have  t h a t  happen.  I t ' s  v e r y  
e a s y  f o r  t h a t  c l a s s  o f  t h r e e  v e r y  dominan t  c a p t a i n s  and two 
o r  t h r e e  n o t  q u i t e  s o  dominan t  f i r s t  o f f i c e r s  t o  k e e p  t h e  
f i r s t  o f f i c e r s  q u i e t .  But t h a t ' s  r e l a t i v e l y  e a s y  t o  h a n d l e ,  
b e c a u s e  I c a n  u s u a l l y  p i c k  o n  o n e  o f  t h e  c a p t a i n s  and g e t  a 
r e s p o n s e .  And n o r m a l l y  I c a n  p i c k  on a f i r s t  o f f i c e r  and g e t  
a r e s p o n s e  back from them t o o .  I t ' s  n o t  s o  h a r d  t o  g e t  them 
t o  t a l k  a b o u t  i t  a s  i t  i s  t o  g e t  them t o  r e a l i z e  why t h e y  
d i d n ' t  want  t o  t a l k  a b o u t  i t  i n  t h e  b e g i n n i n g .  But o n c e  you 
g e t  t h e  b a l l  r o l l i n g ,  i t  p r e t t y  much g o e s  r i g h t  on.  

W e  have one  e x t r e m e l y  dominan t  l i o n  from t h e  l e f t  s e a t ,  
and  he w i l l  j u s t  a b o u t  s t i f l e  any  c l a s s ,  b u t ,  f o r t u n a t e l y ,  I 
g i v e  t h e  c o c k p i t  r e s o u r c e  management p r e s e n t a t i o n ,  s o  he  c a n  
o n l y  s t i f l e  t h e  c l a s s  up t o  here. So t h a t ' s  a b o u t  t h e  o n l y  
t i m e  I had a problem. 

I t ' s  n o t  a b i g  d e a l ,  I d o n ' t  t h i n k ,  w i t h  t h e  f i r s t  
o f f i c e r s  i n  t h e  c l a s s r o o m  e n v i r o n m e n t ,  and  i t  i s  a l i t t l e  
eas ie r  f o r  them t o  e x p r e s s  t h e m s e l v e s  t h e r e  e s p e c i a l l y  i f  
I ' m  s i t t i n g  i n  t h e  f r o n t  o f  t h e  c lass .  I f  you have  a s t r o n g  
i n s t r u c t o r ,  I t h i n k  h e  c a n  c o u n t e r b a l a n c e  t h e  s t r o n g  c a p t a i n  
a g a i n s t  t h e  f i r s t  o f f i c e r  p o s i t i o n .  

MR. COLLIE:  Any a d d i t i o n a l  q u e s t i o n s ?  
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CAPT. FISHER: I ' m  Bob F i s c h e r  o f  Summit .  

One of t h e  keys  t o  e s t a b l i s h i n g  c r e d i b i l i t y  i n  a 
program s u c h  a s  you a r e  d e s c r i b i n g  is t o  have  t h e  f u l l  
s u p p o r t  o f  your  i n s t r u c t o r s .  How do  you t h e n  se lec t  your  
i n s t r u c t o r s ?  Do you have a common c r i t e r i o n  t h a t  you f i n d  is 
most  i m p o r t a n t ,  and how d i d  you g o  a b o u t  c o n v i n c i n g  your  
i n s t r u c t o r s  t o  s u p p o r t  t h i s  program? 

CAPT. FOSTER: T h e r e  a r e  two q u e s t i o n s  there  r e a l l y .  L e t  
m e  answer t h e  second one f i r s t .  Convinc ing  t h e  i n s t r u c t o r  
p i l o t s  t o  g e t  t h e m s e l v e s  i n v o l v e d  i n  t h i s  program was n o t  
v e r y  d i f f i c u l t .  A l l  t h e  i n s t r u c t o r  p i l o t s  were p r e s e n t  f o r  
John  L a u b e r ' s  p r e s e n t a t i o n  a t  Ransome. A l l  t h e  i n s t r u c t o r  
p i l o t s  knew we were invo lved  i n  i t  and had some background 
p r i o r  t o  John  coming. A l l  of  t h e  i n s t r u c t o r s  were invo lved  
i n  t h e  q u e s t i o n  o f  how a r e  w e  g o i n g  t o  e - f f e c t i v e l y  p u t  t h i s  
a c r o s s  t o  t h e  p i l o t s ?  W e  have a month ly  i n s t r u c t o r s '  
m e e t i n g ,  and t h i s  was t h e  t o p i c  f o r  t h r e e  months p r i o r  t o  
John  coming. So t h e y  had a p r e t t y  good background by t h e  
t i m e  he g o t  t h e r e .  

So t h e  i n s t r u c t o r  c o o p e r a t i o n  was 100 p e r c e n t  j u s t  from 
knowing t h a t  t h e  company was beh ind  i t ,  t h a t  we were v e r y  
i n t e r e s t e d  i n  t h i s  p o r t i o n  of t r a i n i n g .  These a r e  t h e  guys  
t h a t  p r i d e  t h e m s e l v e s  i n  t h e i r  t e c h n i c a l  e x p e r t i s e  and t h e i r  
a b i l i t y  t o  g e t  t h i n g s  a c r o s s  t o  t h e  res t  o f  t h e  p i l o t s .  And 
I d o n ' t  t h i n k  anybody w i l l  q u e s t i o n  t h a t  t h e y  d o  a good j o b .  
I t h i n k  t h o s e  g u y s  a r e  dynami te .  They keep  103  p i l o t s  d o i n g  
i t  t h e  same way, which i s  i m p o s s i b l e  b u t  t h e y  d o  i t  anyway. 

When w e  go a b o u t  s e l e c t i n g  i n s t r u c t o r  p i l o t s ,  t h e  one  
t h i n g  w e  d o n ' t  u s e  is s e n i o r i t y .  Not t o  bu rn  anybody up, b u t  
w e  d o n ' t  u s e  t h a t .  T h a t ' s  n o t  a c o n s i d e r a t i o n  a t  a l l .  We a s k  
a l l  i n s t r u c t o r  p i l o t s  t o  g i v e  u s  a l i s t  o f  o t h e r  p e o p l e  t h a t  
t h e y  t h i n k  w i l l  be good i n s t r u c t o r s .  And t h e  m a s t e r  l i s t  of  
a l l  t h o s e  p e o p l e  is t u r n e d  o v e r  t o  t h e  d i r e c t o r  of t r a i n i n g  
and myse l f  and w e  r ev iew i t .  W e  go t h r o u g h  backgrounds  and 
e d u c a t i o n  and e x p e r i e n c e  l e v e l  f o r  t h o s e  i n d i v i d u a l s .  

The n e x t  s t e p  is t o  a s k  a l l  t h e  i n s t r u c t o r s  t o  rank t h e  
p e o p l e  t h a t  t h e y  recommended i n  o r d e r .  And s u r p r i s i n g l y  
enough,  e v e r y  t i m e  we  have p i cked  a new i n s t r u c t o r ,  h e  h a s  
been recommended i n  o r d e r  by everybody e l s e  who h a s  been an  
i n s t r u c t o r ,  s o  i t  makes i t  easy .  

I t h i n k  I answered t h e  q u e s t i o n ,  s o  is t h e r e  a n y t h i n g  
e lse? 

MR. FELL: Have you had any  problems o r  do  you t h i n k  you 
migh t  e x p e r i e n c e  any problems from u s i n g  your own i n t e r n a l  
i n c i d e n t s  i n v o l v i n g  your own i n t e r n a l  crews a s  examples  of 
how n o t  t o  do  t h i n g s  by  showing o t h e r  crew members h e r e ' s  
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what  happened t o  t h e s e  g u y s .  "They d i d  wrong." "We'd r a t h e r  
you  d i d n ' t  d o  i t  t h i s  way," Have you e x p e r i e n c e d  a n y  
f e e d b a c k  from t h e s e  p e o p l e ?  

CAPT, FOSTER: S u r p r i s i n g l y  enough,  w e  h a v e n ' t  y e t ,  When 
w e  went  a b o u t  d e s i g n i n g  t h e  f i r s t  s c e n a r i o s ,  w e  had a l o n g  
d i s c u s s i o n  on  t h a t .  As a mat ter  o f  f a c t ,  w e  used up o n e  
e n t i r e  i n s t r u c t o r  m e e t i n g  on  j u s t  where  were w e  g o i n g  t o  g e t  
t h e  i n f o r m a t i o n  t h a t  w e  b u i l t  s c e n a r i o s  from. W e  had a few 
e x a m p l e s  t h a t  w e  c o u l d  h a v e  v e r y  w e l l  used  t h a t  were n o t  
i n -house  i n c i d e n t s  . 

The p r ime  example  was t h e  S w i f t  A i r l i n e s  c r a s h  i n  Los 
A n g e l e s  where t h e  crew s h u t  down t h e  wrong e n g i n e .  You can  
b u i l d  a v e r y  e f f e c t i v e  t r a i n i n g  s c e n a r i o  f rom t h a t  
p a r t i c u l a r  i n c i d e n t ,  W e  d i s c u s s e d  t h a t  a t  l e n g t h ,  and  w e  
h a v e  t h a t  i n  t h e  back o f  o u r  mind t h a t  i f  w e  r u n  i n t o  any 
r e l u c t a n c e  w e  w i l l  g o  t o  t h a t  t y p e  o f  approach .  

What I found i s  t h a t  i f  w e  c a n  s t a r t  t h e  d i s c u s s i o n  
p r i o r  t o  t h e  s c e n a r i o ,  p r i o r  t o  t h e  t a p e ,  and  t e l l  eve rybody  
t h a t  t h i s  is a n  in-house problem;  w e  had t h i s  i n c i d e n t ;  i t  
was r i g h t  h e r e ;  i t  was b y  you o r  your  p e e r s ;  i t  was b y  o n e  
o f  u s  who d i d  i t ;  i t ' s  a n  a t t e n t i o n  g e t t e r  f rom t h e  
b e g i n n i n g .  How e f f e c t i v e  i t  i s  w e  h a v e n ' t  been  a b l e  t o  
measure a s  y e t ,  b e c a u s e  w e  h a v e n s t  p r e s e n t e d  i t  t o  a c lass .  
But  I h a v e  p r e s e n t e d  t h e  same i n c i d e n t ,  t h i s  o n e ,  t o  t h e  
p i l o t s  t h a t  were i n v o l v e d  i n  i t ,  a n d  b o t h  o f  them t h i n k  i t  
was e x t r e m e l y  w e l l  done .  Whether  o r  n o t  t h a t  c o n t i n u e s ,  I 
d o n ' t  know. Both o f  t h e  p i l o t s  who were i n v o l v e d  i n  t h i s  
i n c i d e n t  were p e o p l e  you c o u l d  d o  t h i s  t o .  

W e  make  them a s  c l e a n  a s  w e  can .  W e  d o n ' t  i d e n t i f y  
anybody,  b u t  anybody who h a s  b e e n  a round  t h e  company knows 
e x a c t l y  who d i d  i t ,  So i t ' s  n o t  a q u e s t i o n  t h a t  w e  a r e  
t e l l i n g  a s t o r y  o u t  o f  s c h o o l .  Everybody a l r e a d y  knows i t ,  
I t ' s  a small community, It's n o t  l i k e  Un i t ed  A i r l i n e s .  I f  w e  
h a v e  a n  i n c i d e n t  o f  t h a t  t y p e ,  e v e r y  p i l o t  i n  t h e  company is 
g o i n g  t o  know i t  i t  two d a y s  l a t e r  anyhow! So t h i s  way w e  
b r i n g  i t  o u t  and s a y ,  yes,  i t  d i d  happen h e r e ,  and  w e  hope 
eve rybody  l e a r n s  from i t .  So f a r  t h a t ' s  t h e  r e a c t i o n  w e  have 
had. 

Anybody e lse? Okay, Thank you,  D i c k .  

MR, C O L L I E :  F rank ,  t h a n k  you,  

Frank  w i l l  b e  c h a i r i n g  working  g r o u p  number two, Our 
work ing  g r o u p  c h a i r m a n  f o r  t h a t  p a r t i c u l a r  working  g r o u p  
c o u l d n ' t  make  i t  o u t  t o  t h e  workshop,  and F rank  v e r y  
g r a c i o u s l y  c o n s e n t e d  t o  v o l u n t e e r .  

Metro A i r l i n e s  h a s  f o r  some time been  u s i n g  some 
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s i m p l i f i e d  s c e n a r i o s  f o r  c o c k p i t  r e s o u r c e  management 
t r a i n i n g .  They have  b e e n  v e r y  s u c c e s s f u l  i n  a c c o m p l i s h i n g  i t  
w i t h  u n s o p h i s t i c a t e d  d e v i c e s  and good s i m p l i f i e d  s c e n a r i o s .  

C a p t a i n  Ron Rice was u n a b l e  t o  come t o  t h e  workshop,  
and  C a p t a i n  Dan W e a t h e r l y  t h e  c h i e f  of t r a i n i n g  f o r  Metro is  
h e r e  t o  make  t h e  p r e s e n t a t i o n .  
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USE OF SIMPLIFIED S C E N A R I O S  FOR CRM T R A I N I N G  

Dan Wea the r ly  

Metro A i r l i n e s  

CAPT, WEATHERLY: I t ' s  a p l e a s u r e  t o  b e  h e r e  today .  I 
was e s p e c i a l l y  p l e a s e d  t o  see t h e  a v i a t i o n  u n i v e r s i t y  sys t em 
r e p r e s e n t e d  h e r e  t o d a y ,  b e c a u s e  i t  is t o  them w e  m u s t  a l l  
l o o k  f o r  t h e  s o l u t i o n s  t o  t h e  long- te rm problems f o r  c o c k p i t  
r e s o u r c e  management. 

We were asked  a y e a r  ago t o  do  a s t u d y  on t h e  u s e  o f  
s i m p l i f i e d  s c e n a r i o s  f o r  c o c k p i t  r e s o u r c e  management 
t r a i n i n g ,  W e  d i d  s o ,  and w e  found o u t  some v e r y  i n t e r e s t i n g  
t h i n g s  d u r i n g  t h a t  s t u d y .  W e  s t a r t e d  a n  eight-month t e s t  
program u s i n g  a F r a s c a  102G g e n e r i c  t y p e  t r a i n i n g  d e v i c e .  

The program s t a r t e d  i n  November 1982 and p r o g r e s s e d  t o  
J u n e  1983. In  t h a t  t i m e  w e  p r o c e s s e d  86 p i l o t s  t h r o u g h  t h e  
program. I t  r e q u i r e d  t h a t  t h ree  c o o r d i n a t o r s  b e  t r a i n e d  t o  
a d m i n i s t e r  t h e  s c e n a r i o s ,  

The c o o r d i n a t o r s '  t r a i n i n g  c o n s i s t e d  of a p e r s o n a l  
s t u d y  o f  t h e  NASA p u b l i c a t i o n ,  " G u i d e l i n e s  f o r  LOFT". S i n c e  
i t  was a g e n e r i c  t r a i n e r ,  w e  d i d  n o t  want t o  u s e  a t rue  LOFT 
s c e n a r i o .  I n s t e a d ,  what  w e  wanted t o  u s e  was l i n e  o r i e n t e d  
s i m u l a t i o n  t o  i n c r e a s e  t h e  r e a l i s m  t o  t h e  p i l o t s .  

After s t u d y i n g  t h e  NASA p u b l i c a t i o n ,  w e  had s e v e r a l  
g r o u p  s e s s i o n s  among t h e  c o o r d i n a t o r s  t o  t a l k  a b o u t  what w e  
wanted t o  accompl i sh  d u r i n g  t h e  s t u d y  and how we would go 
a b o u t  a c c o m p l i s h i n g  t h o s e  o b j e c t i v e s ,  

Also ;  t h e r e  were s e v e r a l  p r a c t i c e  s c e n a r i o s  conduc ted  
w i t h  v o l u n t e e r  crews. Once t h e  c o o r d i n a t o r s '  t r a i n i n g  was 
comple t ed ,  w e  p r o g r e s s e d  i n t o  t h e  a c t u a l  t r a i n i n g  programs,  
We used recurrent f l i g h t  t r a i n i n g  f o r  c a p t a i n s  t o  s t a r t  t h e  
program, We asked  t h a t  t h e  f i r s t  o f f i c e r s  who happened t o  b e  
f l y i n g  w i t h  t h e  c a p t a i n  t h a t  month, a l s o  a t t e n d  t h e  t r a i n i n g  
program, which t h e y  d i d .  

The f i r s t  t h i n g  w e  d i d  was e x p l a i n  t h e  pu rpose  o f  t h e  
t e s t i n g  program and what t h e  l i n e - o r i e n t e d  s i m u l a t i o n  was 
a l l  a b o u t ,  What w e  t r i e d  t o  d o  was a p p e a l  t o  t h e  c o m p e t i t i v e  
s p i r i t  o f  t h e  p i l o t s ,  We t r i ed  t o  p u t  i t  i n  a team c o n c e p t ,  
a p p e a l i n g  t o  t h e i r  a b i l i t y  t o  compete a g a i n s t  t h e  a i r p l a n e  
and t h e  a i r  t r a f f i c  c o n t r o l  sys t em i n  wea the r .  And i n  d o i n g  
s o  t h e  p i l o t s  were h e l p i n g  u s  p u l l  t h e  l i n e - o r i e n t e d  
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s i m u l a t i o n  o f f  i n  t h a t  t h e y  r e a l l y  t r i e d  t h e i r  b e s t  t o  p u t  
t h e m s e l v e s  i n  t h e  s i t u a t i o n .  

The n e x t  t h i n g  w e  d i d  was set  down t h e  rules  f o r  t h e  
c o n d u c t  o f  t h e  s c e n a r i o s ,  W e  d i d  t h i s  by w r i t i n g  them down. 
For  i n s t a n c e ,  s i n c e  i t 's  a n o n v i s u a l  s i m u l a t o r ,  t h e y  had no 
way o f  knowing whether  t h e y  c o u l d  l a n d  o u t  o f  t h e  approach  
o r  n o t .  I n  t h a t  i n s t a n c e ,  i f  t h e  p i l o t s  g o t  t o  t h e  MDN o r  
DH,  and t h e  c o o r d i n a t o r  d e t e r m i n e d  t h a t  t h e y  c o u l d  l a n d  o u t  
o f  t h e  approach ,  h e  would s a y  t h e y  were v i s u a l ,  and t h e y  
would l a n d .  I f  n o t ,  t h e y  would go  ahead and make a mis sed  
approach .  

I n  a d d i t i o n  t o  t h a t ,  we g a v e  each  crew a p a c k e t  o f  
i n f o r m a t i o n .  The t r i p  i n f o r m a t i o n  c o n s i s t e d  o f  a t r i p  
s c h e d u l e  w i t h  two f l i g h t s  t h a t  t h e y  were t o  comple t e ,  a r e a  
and t e r m i n a l  f o r e c a s t s ,  winds  a l o f t  f o r e c a s t s ,  h o u r l y  
sequence r e p o r t s  and a s e c t i o n  o f  notams.  we used a c t u a l  
wea the r  from d a y s  o f  poor  wea the r  t h a t  w e  had i n  t h e  Houston 
a r e a .  We had them f l y  r o u t e s  t h a t  t h e y  were v e r y  f a m i l i a r  
w i t h  t o  i n c r e a s e  t h e  r e a l i s m .  

I n  a d d i t i o n ,  t h e  c o o r d i n a t o r s  a l s o  r e c e i v e d  a t r i p  
i n f o r m a t i o n  packe t .  I n  t h e i r  p a c k e t  was t h e  pu rpose  o f  t h e  
s c e n a r i o ,  wea the r  d a t a ,  t h e  c l e a r a n c e s  t h a t  were t o  b e  g i v e n  
t o  t h e  crew and t h e  c o o r d i n a t o r s .  

The t y p e s  o f  m a l f u n c t i o n s  t h a t  c o u l d  be  g i v e n  i n  t h i s  
g e n e r i c  t y p e  d e v i c e  b roke  down i n t o  communicat ions and 
n a v i g a t i o n  anomal i e s ,  wea the r  a n o m a l i e s  and a i r  t r a f f i c  
c o n t r o l  anomal i e s .  W e  t h o u g h t  t h a t  t o  go i n t o  m a l f u n c t i o n s  
t h a t  were p a r t i c u l a r  t o  t h e  t y p e  o f  a i r c r a f t  o r  s i m u l a t o r  
t h e y  were f l y i n g  was g o i n g  above and beyond what w e  c o u l d  
r e a l  i s t i c a l l y  do. 

The  t y p e  of t r a i n i n g  g o a l s  t h a t  w e  t r i e d  t o  o b t a i n  w i t h  
t h e  u s e  o f  t h e s e  s c e n a r i o s  was t o  g i v e  t h e  crew p r a c t i c a l  
e x p e r i e n c e  i n  c h a n g e s  t o  s t a n d a r d  c l e a r a n c e s ,  and i n  
o p e r a t i v e  communicat ions equipment ,  which w e  had t h e  most  
f u n  w i t h ;  h a v i n g  a crew t a k e  o f f  and l o s e  a l l  communicat ions 
a b i l i t y  s h o r t l y  a f t e r  t a k e o f f ,  S p e c i f i c a l l y ,  a s  a n o m a l i e s  w e  
u sed :  i n o p e r a t i v e  n a v i g a t i o n  equipment ,  some s u b t l e  
i n c a p a c i t a t i o n  e x e r c i s e s ,  m a r g i n a l  wea the r  c o n d i t i o n s ,  
chang ing  wea the r  c o n d i t i o n s  and f l i g h t  d e l a y s  caused  by ATC. 

About a month a f t e r  w e  s t a r t e d  t h e  s c e n a r i o s ,  w e  saw 
s e v e r a l  t h i n g s  happening  t h a t  w e  c o u l d n ' t  e x p l a i n  a t g t h e  
t i m e ,  b u t  t h rough  a d d i t i o n a l  e x p e r i e n c e  w i t h  t h e  program w e  
were a b l e  t o  f o r m u l a t e  some i d e a s .  

T h e  f i r s t  problem w e  r a n  i n t o  is t h a t  t h e  crews had 
problems t a l k i n g  a b o u t  t h e  management a s p e c t s  o f  t h e  
s c e n a r i o .  There  was no common l anguage  between t h e  crews t o  
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t a l k  a b o u t  t h e s e  t h i n g s ,  T h a t  l e d  u s  i n t o  do ing  a s u r v e y  o f  
a l l  t h e  crews t o  de te rmine  which crew members a c t u a l l y  had 
a n y  t y p e  of  management t r a i n i n g  b e f o r e  t h e y  became 
p r o f e s s i o n a l  p i l o t s .  S e v e n t y - e i g h t  p e r c e n t  of t h e  p i l o t s  
t h a t  have  worked f o r  Metro A i r l i n e s  have  neve r  i n  t h e i r  
c o l l e g e  o r  p r o f e s s i o n a l  c a r e e r s  had any  e x p e r i e n c e  i n  
management , 

T h i s  l e d  u s  t o  a v e r y  i m p o r t a n t  c o n c l u s i o n ,  And t h a t  
is,  c o c k p i t  resource management i s  an  advanced management 
t o o l .  The  p i l o t s  o f  t h e  r e g i o n a l s  come from q u i t e  
d i v e r s i f i e d  backgrounds.  A l a r g e  number come from t h e  
m i l i t a r y ,  which made up f o r  most  of t h e  22 p e r c e n t  t h a t  had 
had some management t r a i n i n g .  Because o f  t h e i r  m i l i t a r y  
background,  t h e y  had t r a i n i n g  i n  o f f i c e r  c a n d i d a t e  s c h o o l .  
The res t  o f  t h e  p i l o t s  came up t h r o u g h  t h e  c i v i l i a n  r a n k s ,  
and a l t h o u g h  a m a j o r i t y  o f  them do have  d e g r e e s ,  most o f  
them have  n o t  been  th rough  any t y p e  of  management program. 

The f i r s t  c o n c l u s i o n  w e  drew from t h i s  i n f o r m a t i o n  was 
t h a t  i n  o r d e r  f o r  t h e  s c e n a r i o s  t o  b e  conducted  p r o p e r l y  
t h e r e  would have t o  be  some t y p e  of  a f o r m a l i z e d  ground 
t r a i n i n g  program t o  i n d o c t r i n a t e  t h e  p i l o t s  i n t o  t h e  
p r i n c i p l e s  o f  management, n o t  g o i n g  d i r e c t l y  i n t o  c o c k p i t  
r e s o u r c e  management b u t  g o i n g  i n t o  t h e  b a s i c s  o f  management, 
o f  s u p e r v i s o r y  s k i l l s  f o r -  example.  

T h i s  l e d  u s  t o  a n o t h e r  t h o u g h t ,  and t h a t  was t h a t  most  
o f  t h e  f i r s t  o f f i c e r s  t h a t  a r e  h i r e d  by t h e  major  a i r l i n e s ,  
o r  second o f f i c e r s  a s  t h e  c a s e  may be ,  come from t h e  
r e g i o n a l  a i r l i n e s ,  c o r p o r a t e  f l i g h t  d e p a r t m e n t s  o r  t h e  
m i l i t a r y .  I n  any c a s e ,  t h e y  have had p r e v i o u s  e x p e r i e n c e  i n  
a crew env i ronmen t ,  Our p i l o t s ,  and a s  a n  i n d u s t r y ,  do  n o t  
h a v e  t h a t  b e n e f i t .  They have  n e v e r  been exposed t o  t h e  crew 
c o n c e p t .  For  t h e  o p e r a t o r s  who have  j u s t  gone  t o  a two p i l o t  
o p e r a t i o n  from a s i n g l e  p i l o t  o p e r a t i o n ,  you know e x a c t l y  
what  I am t a l k i n g  a b o u t .  The re  is a l o t  of f r i c t i o n  i n  t h e  
c o c k p i t s ,  b e c a u s e  o f  t h e  way i n  which t r a i n i n g  is done  i n  
t h e  Uni ted  S t a t e s ,  p i l o t s  a r e  t r a i n e d  t o  be  a p i l o t  i n  
command n o t  a second p i l o t ,  

I t h i n k  o n e  t h i n g  we a l l  migh t  t h i n k  a b o u t  i n  t h e  n e x t  
c o u p l e  o f  d a y s  is p o s s i b l y  h a v i n g  some t y p e  of  t r a i n i n g  
program, f o r m a l i z e d  t r a i n i n g  program, f o r  f i r s t  o f f i c e r s ,  
t e a c h i n g  a f i r s t  o r  second o f f i c e r  how t o  be a s u b o r d i n a t e  
crew member. Throughout  h i s  p r e v i o u s  t r a i n i n g ,  h e  h a s  been 
t r a i n e d  o n l y  a s  a p i l o t  i n  command, 

I t h i n k  a s  a n  i n d u s t r y  we can  look t o  t h e  a v i a t i o n  
o r i e n t e d  u n i v e r s i t i e s  i n  t h e  f u t u r e  to  p r o v i d e  t h i s  t y p e  o f  
t r a i n i n g  p r i o r  to  t h e  p i l o t s  becoming l i c e n s e d .  

Anyway, t h e  s c e n a r i o s  c o n s i s t e d  o f  two, one-hour 
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f l i g h t s .  T h i s  was d o n e  w i t h o u t  c h a n g i n g  what  t h e y  a c t u a l l y  
d o  on t h e  l i n e .  T h i s  is d u e  t o  t h e  s h o r t  f l i g h t  s egmen t s  w e  
c o n d u c t .  A f t e r  e a c h  o n e  of t h o s e  s c e n a r i o s ,  t h e  crews went  
i n t o  a d e b r i e f i n g .  The d e b r i e f i n g s  were t h e  most  i m p o r t a n t  
component  o f  t h e  s c e n a r i o s .  I n  f a c t ,  t h e y  o f t e n  l a s t e d  o v e r  
two h o u r s .  

The c o o r d i n a t o r ' s  p u r p o s e  was t o  l e a d  t h e  d i s c u s s i o n .  
He was n o t  t o  draw a n y  c o n c l u s i o n s  and t e l l  t h e  p i l o t s  
" w e l l ,  you d i d  t h i s  r i g h t  and  you d i d  t h i s  wrong;" indeed  
when you g e t  i n t o  t h e s e  a r e a s  t h e r e  is no o n e  r i g h t  way o f  
d o i n g  t h i n g s .  The i d e a  was o n l y  t o  p rovoke  t h o u g h t  among t h e  
crew members a b o u t  d i f f e r e n t  ways o f  a c c o m p l i s h i n g  t h e  same 
t a s k .  

For  i n s t a n c e ,  i f  t h e y  had p rob lems  w i t h  t h e  r a d i o  
communica t ions  problem,  t h e  c o o r d i n a t o r  m i g h t  a s k  t h e  
c a p t a i n ,  "What o t h e r  ways c o u l d  you have  hand led  t h e  
s i t u a t i o n ; "  t h i s  s t a r t e d  t h e  c o n v e r s a t i o n .  And t h e n  h e  would 
a s k  t h e  f i r s t  o f f i c e r  t h e  same t y p e s  o f  q u e s t i o n s .  T h i s  g o t  
t h e  crew members t h i n k i n g  a b o u t  a l t e r n a t i v e  ways t o  
a c c o m p l i s h  t h e  same g o a l s .  

We t h o u g h t  t h a t  t h i s  t r a i n i n g  would c a r r y  o v e r  t o  l i n e  
o p e r a t i o n s .  The way we f o l l o w e d  up o n  i t  was t o  t r a i n  t h e  
c h e c k  a i r m e n  t h a t  were r e g u l a r l y  f l y i n g  i n  l i n e  o p e r a t i o n s  
t o  c h e c k .  For  example ,  t h e y  were t o  o b s e r v e  t h e  crews and 
see  i f  t h e  c o o r d i n a t i o n  t r a i n i n g  t h a t  we g a v e  them c a r r i e d  
o v e r  . 

The c o n c l u s i o n  w e  came t o  was t h a t  t h e  t r a i n i n g  d i d  n o t  
c a r r y  o v e r  beyond a n  a p p r e c i a b l e  amount o f  t i m e .  T h i s  t y p e  
o f  t r a i n i n g  indeed  t a k e s  a l o n g  p e r i o d  o f  time t o  e f f e c t  any  
change .  You c a n ' t  p u t  a crew member t h r o u g h  a two o r  t h r e e  
d a y  t r a i n i n g  s e s s i o n ,  b r i n g  him back o n c e  a y e a r  and e x p e c t  
t h a t  t o  s u f f i c e .  I t  w o n ' t .  The crew members m u s t  a c t i v e l y ,  
i n  day-to-day o p e r a t i o n s ,  b e  i n v o l v e d  i n  t h i s  t y p e  o f  s e l f  
e va  1 ua t i on  . 

Fihich b r i n g s  u s  t o  t h e  f i r s t  p o i n t  a g a i n .  I f  w e  s t a r t  
w i t h  t h e  f i r s t  o f f i c e r s ,  t r a i n i n g  them i n  t h e  b a s i c  
p r i n c i p l e s  o f  management and t h e n  a s  t h e i r  c a r e e r s  d e v e l o p ,  
n u r t u r e  t h e s e  s k i l l s ,  by t h e  t i m e  t h e y  g e t  t o  a p o s i t i o n  o f  
u p g r a d i n g  t o  c a p t a i n  t h e y  w i l l  have  much more e x p e r i e n c e  i n  
t h i s  a r ea ,  r a t h e r  t h a n  w a i t i n g  u n t i l  i t ' s  time fo r  them t o  
upgrade  and th rowing  management a t  them a l l  a t  one  t i m e .  

I t h i n k  t h e  program,  f o r  any  o f  t h e  smaller o p e r a t o r s  
t h a t  want  t o  t r y  t h e  same t y p e  of program, is w e l l  wor th  t h e  
e f f o r t .  I t  w i l l  e n a b l e  t h e  p i l o t s  t o  have  a be t te r  
u n d e r s t a n d i n g  o f  what  g o e s  o n  w i t h i n  o p e r a t i o n s ,  what  
a c t u a l l y  g o e s  i n t o  f l i g h t  s t a n d a r d s  manua l s ,  what  g o e s  i n t o  
o p e r a t i o n s  manuals .  And I t h i n k  you w i l l  f i n d  i t  w e l l  wor th  

140 



t h e  t i m e  you p u t  i n t o  it. Thank you. 

MR. COLLIE:  Thank you,  Dan. Anyone have any qu 

CAPT. CARROLL: I j u s t  need a l i t t l e  c l a r i f i c a t i o n  
what  you had t o  s a y .  You made, a s  I i 
d i s t i n c t i o n  between l i n e  o r i e n t e d  s i m u l a t i o  L 
Would you expand upon how you d i s t i n g u i s h  between t h o s e  two? 

CAPT. WEATHERLY: L ine  o r i e n t e d  f l i g h t  t r a i n i n g ,  w e  
f e l t ,  s h o u l d  be conduc ted  i n  a s i m u l a t o r  o r  i n  a h i g h  l e v e l  
t r a i n i n g  d e v i c e  t h a t  is a r e p l i c a  of  t h e  a i r p l a n e  t h e  crews 
a r e  f l y i n g .  W e  have two d i f f e r e n t  t y p e s  o f  a i r p l a n e s  t h a t  w e  
u s e  t h e  s c e n a r i o s  t o  t r a i n  t h e  crews o n ,  and t h a t  i s  t h e  

, S h o r t s '  330 and t h e  DeHaviland DHC6. R a t h e r  t han  i n f r i n g e  on  
t h e  m a j o r ' s  i e a d  i n  LOFT, w e  f e l t  t h a t  w i t h  t h i s  lower  l e v e l  
g e n e r i c  t r a i n i n g  d e v i c e  w e  o u g h t  t o  c a l l  i t  l i n e  o r i e n t e d  
s i m u l a t i o n  r a t h e r  t h a n  l i n e  o r i e n t e d  f l i g h t  t r a i n i n g .  

CAPT. CARROLL: Thank you f o r  your  s u p p o r t .  In  what you 
a r e  do ing ,  I would s a y  t h a t  t h e  way you a r e  approach ing  i t  
i s  j u s t  a r o s e  by a n o t h e r  name, I t h i n k  i t  is d o i n g  e x a c t l y  
what i t  is you a r e  a f t e r  and t h a t  w e  a r e  a f t e r  i n  t h e  LOFT 
c o n c e p t  . 

CAPT. WEATHERLY: A b s o l u t e l y .  I a g r e e  w i t h  you. 

MR. COLLIE:  Any a d d i t i o n a l  q u e s t i o n s ?  

CAPT. BREWER: Chuck  Brewer from S u m m i t .  

How many manhours d o  you t h i n k  i t  took  t o  d e v e l o p  s u c h  
a program? 

CAPT. WEATHERLY: J u s t  a p p r o x i m a t i n g ,  p o s s i b l y  160. Most 
o f  t h e  t i m e  f o r  these  s c e n a r i o s  is s p e n t  i n  d e v e l o p i n g  them. 
I f  you d o n ' t  s i t  down and work o u t  a l l  t h e  bugs b e f o r e h a n d ,  
t h e n  t h e  o b j e c t i v e  o f  t h e  t r a i n i n g  is n e v e r  o b t a i n e d ,  
b e c a u s e  t h e r e  a r e  so many problems w i t h  t h e  s c e n a r i o .  

What w e  found i s  o n c e  t h e  crews were invo lved  i n  
s o l v i n g  a problem, t h e y ' d  f o r g e t  t h e y  were i n  a g e n e r i c  
d e v i c e .  W e  had guys  l i t e r a l l y  s w e a t i n g  i n  t h e r e ,  and I t h i n k  
t h a t  t h a t  was m o s t l y  d u e  t o  t h e  t e m p e r a t u r e  i n  t h e  room, b u t  
t h e y  d i d  g e t  v e r y  i n v o l v e d  i n  t h e  program. The  crews s a i d  
i t  r e a l l y  opened t h e i r  e y e s  t o  someth ing  t h e y  had n e v e r  
t h o u g h t  a b o u t .  And t h a t  was t h e  pu rpose  o f  t h i s  t es t  
program. 

MR. C O L L I E :  Thank you,  Dan, 

A i r  Midwest o p e r a t e s  22  Swear ingen  a i r p l a n e s  o u t  of  
W i c h i t a ,  Kansas. They a g r e e d  t o  look  a t  t h e  communicat ions 
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f a c t o r  of CRM for t h e i r  p r e s e n t a t i o n .  C a p t a i n  Mar t in  
S h e a r e r  is h e r e  today  t o  g i v e  u s  t h e  b e n e f i t  of w h a t ' s  
happened w i t h  A i r  Midwest, Mar t in .  
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M a r t i n  S h e a r e r  

A i r  Midwest 

O u r  a i r l i n e  h a s  grown t r e m e n d o u s l y  i n  t h e  l a s t  t h r e e  
y e a r s .  We've g o n e  from some 4 0  p i l o t s  t o  1 2 5 ,  and  5 M e t r o s  
t o  22. And w e  have  a d i v e r s e  f a m i l y  o f  p i l o t s  from a l l  p a r t s  
o f  t h e  c o u n t r y  i n c l u d i n g  f i v e  f o r e i g n  n a t i o n a l s .  We a r e  
f i n d i n g  t h a t  o u r  g o a l s  t h a t  w e  a r e  s t r i v i n g  f o r  a r e  becoming 
f u z z y .  P e o p l e  a r e  n o t  s u r e  where  w e  a r e  head ing .  So w e  t r y  
t o  emphas ize  t h e  communicat ion a s p e c t s .  W e  have a company 
p s y c h o l o g i s t ,  and w e  h i r e d  him b e c a u s e  w e  had p rob lems  i n  
o t h e r  o r g a n i z a t i o n s ,  o r  o t h e r  p a r t s  o f  t h e  company; low 
m o r a l e ,  p e o p l e  n o t  t a l k i n g ,  e t c .  I g o t  p e r m i s s i o n  from t h e  
p r e s i d e n t  t o  go ahead  and u s e  him f o r  my CRM program. 

W e  l o o k e d  a round  a t  ways w e  c o u l d  implement  t h i s .  W e  
l o o k e d  a t  U n i t e d ' s  program. T h a t  q u i t e  f r a n k l y  was much t o o  
e x p e n s i v e  f o r  u s .  A t  1 ,250  bucks  a p e r s o n ,  w e  c o u l d n ' t  q u i t e  
swing  t h a t .  So w e  took  o u r  p s y c h o l o g i s t ,  a n d  w e  s a t  down and 
w e  t r i e d  t o  come up w i t h  t h i n g s  t h a t  w e  wanted t o  emphas ize .  
And t h e r e  were many, many a r e a s  w e  c o u l d  have  t a l k e d  a b o u t .  
Bu t  w e  se t t led  on communica t ion  s k i l l s ,  l i s t e n i n g ,  c o n f l i c t  
r e s o l u t i o n  and t a s k  o r i e n t a t i o n .  

W e  have  a p o l i c y  o f  n o t  pay ing  o u r  p i l o t s  f o r  t r a i n i n g .  
They a r e  p a i d  f o r  8 3  h o u r s  e v e r y  f o u r  w e e k s ,  and  w e  c o n s i d e r  
a n y  t r a i n i n g  a s  p a r t  o f  t h a t  8 3  h o u r s .  So I r a n  up a g a i n s t  
a problem. I c o u l d n ' t  pay them f o r  t h i s  t r a i n i n g .  

W e  a l s o  f l y  -- w e l l ,  o v e r  a f o u r  week p e r i o d  w e  g i v e  
them . e i g h t  t o  t e n  d a y s  o f f ,  s o  we're f l y i n g  them p r e t t y  
heavy .  And t h i s  t r a i n i n g  had t o  t a k e  p l a c e  d u r i n g  t h e i r  d a y  
o f f .  So t o  s t a r t  t h e  program o f f ,  b e f o r e  t h e y  even  came t o  
t h e  c l a s s r o o m  I had n e g a t i v e  f e e d b a c k .  I c o u l d  be o u t  
b o a t i n g .  I ' m  n o t  g o i n g  t o  come to  t h i s  c r a p .  T h a t ' s  
e s s e n t i a l l y  what  t h e y  a r e  s a y i n g .  

To open t h e  m e e t i n g ,  w e  d i s t r i b u t e d  a q u e s t i o ' n n a i r e  t o  
t r y  and d e f i n e  what  w e  t h o u g h t  were o u r  problem a r e a s ,  o r  
how t h e  p i l o t s  h e l p e d  u s  t o  d e f i n e  it; how t h e y  f e l t  a b o u t  
t h e  company, a b o u t  o t h e r  p i l o t s ,  t h e  s t a t i o n  a g e n t s ,  e t c .  
T h i s  w e  a n a l y z e d  and  t r i e d  t o  i d e n t i f y  a r e a s  t h a t  w e  wanted 
t o  emphas ize  i n  l a t e r  programs.  

D r .  Dave Da lkey  o u r  p s y c h o l o g i s t  from Denver,  C o l o r a d o ,  
w a n t s  t o  i n t r o d u c e  a s u b j e c t ,  t e a c h  i t  and  t h e n  d e m o n s t r a t e  
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i t .  So whenever w e  i n t r o d u c e d  someth ing  new, we'd t a l k  a b o u t  
i t ,  and t h e n  h e  would r e l y  o n  r o l e  p l a y i n g  t o  a c t  o u t  how 
t h i s  t h e o r y  o r  s k i l l  s h o u l d  work. I found t h i s ,  and I t h i n k  
t h e  p i l o t s  found i t  v e r y  good,  b e c a u s e  now t h e y  w e r e n ' t  
t a l k i n g  a b o u t  t h e o r y .  They had someth ing  c o n c r e t e .  They had 
i n  t h e i r  mind someth ing  t o  which t h e y  c o u l d  re la te .  

We a l s o  t r i e d  t o  e s t a b l i s h  o r  f o c u s  on  what t h e  p i l o t  
d i d  f o r  t h e  company, where he  sits, how t h e  company f e e l s  
a b o u t  him, how h e  h e l p s  accompl i sh  company g o a l s ,  
r eemphas iz ing  company g o a l s ,  and  how h e  i n t e r a c t s  w i t h  t h e  
o t h e r  o r g a n i z a t i o n s  i n  o u r  a i r l i n e .  

W e  had t h e  ground r u l e s  t h a t  you c o u l d  s a y  any  t h i n g  
you wanted t o  i n  t h i s  mee t ing .  I t  neve r  l e f t  t h e  room. 
However, i f  you want t o  t a l k  a b o u t  a n o t h e r  p i l o t  you c o u l d  
n o t  men t ion  names. F i r s t  o f f i c e r s  and c a p t a i n s  were 
t o g e t h e r .  

W e  r e s e r v e d  a semina r  b l o c k  f o r  each  d o m i c i l e .  We have 
three.  And t h e n  a t  t h e  end of  t h e  d a y  we d i d  a c r i t i q u e .  

Now, t o  be  f r a n k ,  t h i s  f i r s t  phase ,  was r e a l l y  a 
s h o t g u n  approach .  We d i d n ' t  r e a l l y  know where w e  wanted t o  
g o  o r  what w e  wanted t o  h i t .  W e  j u s t  had a n  i d e a .  My f i r s t  
t h o u g h t  was t h a t  t h e  p i l o t s  w e r e n ' t  g o i n g  t o  r e c e i v e  t h i s  
v e r y  w e l l  and would be v e r y ,  v e r y  n e g a t i v e .  And t o  my 
s u r p r i s e ,  e v e r y  p i l o t  I t a l k e d  t o  en joyed  t h e  t r a i n i n g .  

W e  a p p a r e n t l y  went i n  w i t h  j u s t  enough d e p t h  t h a t  t h e  
guy  was a n x i o u s .  H e  wanted t o  l e a r n  more. W e  t r i e d  t o  be  
nonjudgmenta l  and j u s t  p r e s e n t  i d e a s ,  t h i n g s  t h a t  h e  c a n  
u s e .  A c t u a l l y ,  w e  d i d n ' t  even t r y  t o  f i t  t h i s  i n t o  a f l y i n g  
s i t u a t i o n .  E v e r y t h i n g  w e  t a u g h t  h im w e  t r i e d  t o  p o i n t  o u t  
t h a t ,  hey  you c a n  u s e  t h i s  i n  your  normal eve ryday  l i f e ,  
w i t h  your  k i d s ,  your  w i f e  w i t h  your  f r i e n d s ,  wha teve r .  T h e s e  
t h i n g s  a p p l y  t o  eve ryday  l i f e .  I t h i n k  t h i s  was t h e  key t o  
g e t t i n g  these  g u y s '  i n t e r e s t  and keeping  t h e i r  in te res t ,  and 
h o p e f u l l y  t h e y  w i l l  want t o  come back f o r  more. 

We've had three o f  t h e s e  s e m i n a r s ,  and w e  have one  more 
coming up. W e  a r e n ' t  s h o o t i n g  f o r  1 0 0  p e r c e n t  a t t e n d a n c e ;  
w e  j u s t  c a n ' t  do it .  We've g o t  t o . h a v e  p e o p l e  f l y i n g  seven  
d a y s  a w e e k ,  and I j u s t  c a n ' t  f o r c e  them t o  come on t h e i r  
d a y s  o f f  a l l  t h a t  time. So i t  is  n o t  compulsory ,  b u t  w e  d o  
recommend t h e y  come i f  t h e y  c a n .  

What a r e  w e  g o i n g  t o  do  i n  t h e  f u t u r e ?  Now w e  have t h i s  
d a t a ,  and w e  have a fee l  f o r  what w e  want  t o  do. W e  a r e  
g o i n g  t o  t a k e  o u r  p s y c h o l o g i s t  and p u t  him t h r o u g h  a ground 
t r a i n i n g  program l i k e  a new h i r e  p i l o t .  And w e  a re  g o i n g  t o  
g i v e  him a s e t  o f  headphones ,  and w e  a r e  g o i n g  t o  l e t  him 
f l y  t h e  f i n e .  And h e ' s  g o i n g  t o  l i s t e n  to  o u r  p i l o t s '  t a l k ,  
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see how t h e y  o p e r a t e ,  see how t h e y  a r e  supposed t o  o p e r a t e  
w i t h  t h e  o t h e r  s t a t i o n  a g e n t s ,  ATC, e tc .  

A f t e r  h e  h a s  accumula ted  enough d a t a ,  and h e ' l l  
d e t e r m i n e  how much d a t a  is enough, w e  w i l l  s t a r t  t o  draw up 
s c e n a r i o s .  The s c e p a r i o s  w i l l  n o t  p a r a l l e l  any  a c c i d e n t s  
e i t h e r  from u s  o r  from a n o t h e r  c a r r i e r .  They w i l l  be  p u r e l y  
E i c t i o n a l  s c e n a r i o s .  Each s c e n a r i o  though,  w e  hope,  w i l l  
have  an o b j e c t  l e s s o n ,  t e a c h i n g  o r  emphas iz ing  a c e r t a i n  
s k i l l  and n o t  j u s t  a sho tgun  b l a s t .  As w i t h  o t h e r  programs,  
t h e r e  w i l l  be  no r i g h t ,  no p r o p e r  answer ,  b u t  w e  want t h e  
f o l k s ,  t h e  p i l o t s ,  a f t e r  t h e  s c e n a r i o s  a r e  done  t o  t a l k  
a b o u t  i t ,  t o  s u g g e s t  o t h e r  s o l u t i o n s ,  t o  s u g g e s t  how t h e  
s c e n a r i o s  c o u l d  have  gone  b e t t e r .  

The s c e n a r i o s  w i l l  be done  by way o f  r o l e  p l a y i n g ,  no 
p r o c e d u r e  t r a i n e r .  J u s t  two c h a i r s  s i t t i n g  s i d e  by s i d e .  
Keeping i t  a s  s i m p l e  and ,  w e l l ,  a s  low c o s t  a s  p o s s i b l e .  
I ' v e  been t o l d  I can  d o  a n y t h i n g  I want a s  l o n g  a s  i t  
d o e s n ' t  c o s t  a n y t h i n g .  A s  a commuter a i r l i n e  I know you know 
where I ' m  coming from. I c o u l d  e a t  up my company's p r o f i t s  
i n  a b o u t  a y e a r  i f  I r e a l l y ,  r e a l l y  went a f t e r  t h i s ,  b u t  
t h e y  a r e n ' t  g o i n g  t o  l e t  m e  do  i t ,  o b v i o u s l y .  

Things  t h a t  w e  found o r  t h a t  I t h i n k  t h a t  w e  found,  
t h e r e  a r e  a l o t  o f  p s y c h o l o g i s t s  o u t  there .  And 
p s y c h o l o g i s t s  a r e  a l o t  l i k e  p i l o t s .  They a r e  d i f f e r e n t .  
They have  a l o t  o f  t h e  same p e r s o n a l i t i e s .  Every o n e  o f  them 
h a s  t h e i r  own way o f  d o i n g  t h i n g s .  If  you do  go  o u t  t o  
s e l ec t  a p s y c h o l o g i s t ,  p i c k  o n e  you c a n  l i v e  wi th .  We've had 
two p r e v i o u s  p s y c h o l o g i s t s ,  and t h e  p i l o t s  d i d n ' t  l i k e  them, 
t h e  company d i d n ' t  l i k e  them, and f u r t h e r m o r e ,  I d i d n ' t  l i k e  
them. D r .  Dalkey,  however,  h a s  a p e r s o n a l i t y ,  one ,  t h a t  
p l e a s e d  me, and two, h e  w e n t  o v e r  w e l l  w i t h  my p i l o t s  
r a p i d l y .  A s  you know a s  w e  t a l k  w e  h e a r  o u r s e l v e s  and a s k  
f o r  q u e s t i o n s  and d o n ' t  want t o  r a i s e  ou r  hand. T h a t ' s  s o r t  
o f  common. A f t e r  t h e  f i r s t  hour  o r  two, I found t h e  
p s y c h o l o g i s t  a b l e  t o  draw o u t  my p i l o t s .  H e  was h o n e s t  w i t h  
them; t o l d  them what he  was g o i n g  t o  d o ,  and h e  w a s n ' t  g o i n g  
t o  t r y  t o  back s t a b  them any  way. 

L i k e  I s a i d ,  w e  d i d n ' t  s t a r t  o u t  w i t h  any program. 
We've deve loped  t h r e e  p h a s e s  now, o r  have  an  o u t l i n e  of 
t h r e e  phases .  The second phase  I t o l d  you a b o u t  were 
s c e n a r i o s .  The t h i r d  phase  is t r y i n g  t o  i n t e g r a t e  t h i s  
r e s o u r c e  management i n t o  a y e a r l y  t r a i n i n g  s i t u a t i o n .  And w e  
r e a l l y  h a v e n ' t  f i g u r e d  t h a t  o u t  y e t .  W e  need more d a t a ,  and 
w e  a r e  r e a l l y  j u s t  i n  t h e  i n f a n c y  s t a g e  r i g h t  now. I a g r e e  
w i t h  Ed C a r r o l l ;  i t ' s  p r e t t y  e x c i t i n g .  And when I can  g e t  
1 2 5  o f  my p i l o t s  t o  e n j o y  someth ing ,  I t h i n k  I ' v e  g o t  
someth ing  t h a t ' s  f a i r l y  w e l l  o f f .  

W e  d i d n ' t  emphasize l e a d e r s h i p  p r i n c i p l e s ,  p e r  se.  W e  
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t a l k e d  a b o u t  communicat ion s k i l l s ,  l i s t e n i n g  s k i l l s ,  s e t  up 
c o n f l i c t s  and gave  r o l e  p l a y i n g  t o  show how s o l u t i o n s  would 
work, So i n  a roundabou t  way w e  backed o v e r  t h e  l e a d e r s h i p ,  
During t h e  n e x t  phase  w e  w i l l  p r o b a b l y  a d d r e s s  i t  head on ,  
a d d r e s s  l e a d e r s h i p  s t y l e s  and r e f i n e  o u r  program, f o c u s  i t  
more towards  t h e  c o c k p i t  and how i t  works,  how i t  f i t s  i n  
w i t h  t h e  r e s t  o f  t h e  company. 

So w e  a re  j u s t  b e g i n n i n g .  W e  have a l o n g  way t o  g o ,  b u t  
r i g h t  now w e  a r e  f a i r l y  happy w i t h  i t .  

MR. C O L L I E :  Thank you,  Marty. Any q u e s t i o n s ?  

Marty i s  g o i n g  t o  c h a i r  working g r o u p  number f o u r  
tomorrow. A l l  o f  t h e  gen t l emen  a r e  g o i n g  t o  b e  here f o r  t h e  
n e x t  c o u p l e  d a y s ,  i f  you have  any q u e s t i o n s ,  seek them o u t  
and t a l k  t o  them i n d i v i d u a l l y .  

C a p t a i n  J i m  L a w e r ,  t h e  c h i e f  p i l o t  a t  S c e n i c  A i r l i n e s ,  
h a s  a b o u t  a s  d i f f i c u l t  a j o b  a s  anyone,  S c e n i c  u s e s  s i n g l e  
p i l o t s  i n  t h e i r  Cessna 402/404's and I d o n ' t  know how J i m  
f i g u r e s  o u t  what t h e  p i l o t s  a r e  d o i n g ,  

S c e n i c  i s  t o  be  commended, b e c a u s e  a b o u t  f o u r  y e a r s  ago 
t h e y  had t h a t  a c c i d e n t  a t  Grand Canyon. A f t e r  t h a t  a c c i d e n t  
t h e y  d i d  an enormous amount o f  t r a i n i n g .  They have a n  ATC- 
8 1 0  t r a i n i n g  d e v i c e  t h a t  h a s  been  mod i f i ed  t o  f l y  l i k e  t h e i r  
C e s s n a s ,  and t h e y ' v e  done  a t remendous amount of  work 
t r a i n i n g  t h e i r  p i l o t s  t o  f l y  a i r p l a n e s  t h a t  r e a l l y  d o n ' t  
have  a l o t  o f  t a k e o f f  per formance .  

S c e n i c  a g r e e d  t o  i n c o r p o r a t e  t h e i r  dynamic t r a i n i n g  
d e v i c e  i n  t h e  CRM program. So, J i m ,  w i l l  you t e l l  u s  how 
i t ' s wo r k i n g ?  
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DYNAMIC T R A I N I N G  DEVICES I N  CRM T R A I N I N G  

James Lawver 

S c e n i c  A i r l i n e s  

CAPT. LAWVER: Sometimes I f e e l  a l i t t l e  i n s i g n i f i c a n t  
a f t e r  t a l k i n g  w i t h  many o f  you o u t  t h e r e  w i t h  b i g  a i r p l a n e s  
and l a r g e  p i l o t  g r o u p s .  R u t  r e l a t i v e l y  s p e a k i n g ,  even though 
w e  a r e  s m a l l ,  i t  a p p e a r s  w e  have many o f  t h e  same problems.  
I know w e  a re  a l l  i n t e r e s t e d  i n  p r o v i n g  o u r  t . r a i n i n g  
e f f e c t i v e n e s s  and i n s u r i n g  t h a t  f l y i n g  s a f e t y  i s  a s  
s u c c e s s f u l  a s  humanly p o s s i b l e .  

J u s t  t o  g i v e  you a n  i d e a  of  who w e  are .  I h e a r d  
somebody on t h e  b u s  s a y ,  "My God, who is  t h a t  guy?"  And 
w h a t ' s  S c e n i c  A i r l i n e s ?  I d i d n ' t  know u n t i l  s i x  y e a r s  ago  
e i t h e r ,  and i f  you h a v e n ' t  been t o  Las Vegas and s e e n  these  
a i r p l a n e s  w i t h  t h e  w i l d  c o l o r e d  t a i l s  f l y i n g  a r o u n d ,  you 
p r o b a b l y  w o u l d n ' t  know. 

A y e a r  ago a t  Tampa w e  i n d i c a t e d  t h a t  w e  a r e  a P a r t  135 
commuter o p e r a t o r .  We s c h e d u l e  t o u r  f l i g h t s  t h r o u g h  t h e  
Grand Canyon. Tha t  is s t i l l  t r u e ,  a n d  w e  o p e r a t e  o u t  o f  Las 
Vegas and t h e  Phoenix a r e a .  The o n l y  t h i n g  t h a t ' s  changed is  
o u r  equipment  and w e  a r e  p r o g r e s s i n g  -- I t h i n k  i t  i s  
p r o g r e s s i o n  -- from t h e  Cessna 402s and 404s t o  Twin Otters, 
s o  w e  a r e  g e t t i n g  a l i t t l e  more invo lved  now i n  t h e  two 
p i l o t  v e r s u s  t h e  s i n g l e  p i l o t  c o n c e p t ,  a l t h o u g h  we  a r e  s t i l l  
d o i n g  t h e  m a j o r i t y  o f  f l y i n g  i n  t h e  402s and 404s. 

J u s t  t o  g i v e  you a l i t t l e  background of what w e  have 
o u t  t h e r e ,  t h i s  summer d u r i n g  t h e  peak o f  o u r  s e a s o n  w e  f l e w  
f i v e  T i t a n s ,  down from twe lve  l a s t  y e a r ,  e l e v e n  402s ,  and w e  
added ou r  f i r s t  Twin Otter c a l l e d  t h e  V i s t a l i n e r ,  i n  J u l y .  
Our  second one  comes o n  t h e  l i n e  n e x t  month, w i t h  t h e  t h i r d  
h o p e f u l l y  e a r l y  n e x t  y e a r .  We e v e n t u a l l y  p l a n  t o  phase  o u t  
t h e  Cessna 402s and 404s and have  a f l e e t  o f  m o d i f i e d  b i g  
windowed Twin Ot te rs .  And 1'11 show you a p i c t u r e  o f  t h a t  i n  
j u s t  a minute .  

Our p i l o t  f o r c e  c o n s i s t s  o f  20 f u l l - t i m e  p i l o t s  p l u s  
f i v e  p a r t - t i m e  p i l o t s  t h i s  summer.  T h a t ' s  a d r o p  from 30 
p i l o t s  l a s t  y e a r  and 50 j u s t  two y e a r s  ago.  T h i s  s e a s o n  f o r  
t h e  f i r s t  t i m e  w e  d i d  n o t  h i r e  any new p i l o t s ,  b e c a u s e  o u r  
reca l l  from f u r l o u g h  was 100 p e r c e n t .  I t  a p p e a r s  we w i l l  
f u r l o u g h  a t  l e a s t  t e n  of o u r  f u l l - t i m e  p i l o t s  i n  t h e  n e x t  
two months.  O u t  f l i g h t  i n s t r u c t o r  and c h e c k  a i rmen  s t a t u s  is 
p r e t t y  much t h e  same. By t h e  way, i f  you a r e  l o o k i n g  f o r  any 
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s h a r p  402 and  404 p i l o t s ,  I ' v e  g o t  a few who would l i k e  t o  
h a v e  some j o b s  t h i s  w i n t e r .  

W e  a r e  s e a s o n a l ,  and  t h a t ' s  what happens  t o  us .  W e  g o  
h o t  and heavy  from May u n t i l  O c t o b e r .  T h a t ' s  t h e  peak o f  o u r  
s e a s o n ,  and t h e n  w e  k i n d  o f  r o l l  o v e r  and d i e  d u r i n g  t h e  
w i n t e r .  So, u n f o r t u n a t e l y ,  w e  h i r e  f o r  t h a t  peak and  t h e n  w e  
have  t o  f u r l o u g h  d u r i n g  t h e  w i n t e r  months.  

W e  d i d  spend c o n s i d e r a b l e  time and e f f o r t  t h i s  y e a r  on  
o u r  Otter t r a i n i n g  a s  w e  g e a r e d  up f o r  o u r  f i r s t  a i r c r a f t .  
We a r e  now d o i n g  t h e  same t h i n g  i n  a n t i c i p a t i o n  o f  o u r  
second and t h i r d  a i r c r a f t .  

The times shown h e r e  a r e  j u s t  f o r  i n f o r m a t i o n  p u r p o s e s  
and  a r e  minimum t r a i n i n g  times i n c l u d i n g  t h a t  i n  t h e  ATC 810 
t h a t  O i c k  ment ioned .  A s  you c a n  see,  w e  d o  u s e  i t  f o r  
i n i t i a l  and r e c u r r e n t  t r a i n i n g  f o r  t h e  Twin Ot t e r .  
O b v i o u s l y ,  i t  c a n n o t  b e  c o u n t e d  toward any  f l i g h t  t r a i n i n g ,  
b u t  w e  found i t  h e l p f u l  i n  s c a n  deve lopmen t ,  o v e r a l l  
v i s u a l i z a t i o n  o f  p o s i t i o n  and j u s t  bas i c  i n s t r u m e n t  a p p r o a c h  
p r o c e d u r e s  and p r a c t i c e .  

Fo r  t h o s e  of  you who a r e  u n f a m i l i a r  w i t h  t h i s  t r a i n i n g  
d e v i c e  -- do w e  have  any  ATC p e o p l e  h e r e  today?  Oh, y e s .  
Good t o  see you. The ATC 8 1 0  i s  e s s e n t i a l l y  a c a b i n  c l a s s  
c o c k p i t  p r o c e d u r e s  t r a i n e r .  The f l i g h t  p a r a m e t e r s ,  
a p p e a r a n c e  and c o n t r o l  f e e l  a r e  t h a t  o f  a n  8 , 0 0 0  pound t w i n  
f o r  ou r  use .  We had i t  m o d i f i e d  f o r  a Cessna  4 0 4  T i t a n .  

The i n s t r u c t o r  p a n e l  p r o d u c e s  2 3  i n d i v i d u a l  s y s t e m  
f a i l u r e s ,  a l l o w i n g  a l m o s t  a n y  c o n c e i v a b l e  emergency 
s i t u a t i o n  t o  b e  s i m u l a t e d ,  The n a v i g a t i o n  f u n c t i o n  is  
a c h i e v e d  on a 1 5 0  s q u a r e  mile n a v i g a t i o n a l  a r e a ,  f a c t o r y  
programmed i n t o  t h e  t r a i n e r .  O u r s  is  s e t  up f o r  t h e  Los 
Ange les  a r e a .  Normal and emergency p r o c e d u r e s  c a n  b e  
r e a l i s t i c a l l y  p r a c t i c e d  a l o n g  w i t h  emergency s i t u a t i o n s  o f  
c o u r s e  n e v e r  p r a c t i c e d  i n  t h e  r e a l  world of f l i g h t .  

Engine  sound i s  an  a d d i t i o n a l  e l e m e n t  which adds  t o  t h e  
r e a l i s m  o f  t h e  env i ronmen t .  The p a r t i a l l y  e n c l o s e d  c o c k p i t  
i n c l u d e s  a p i l o t  s e a t  and a s e t  o f  r u d d e r  p e d a l s  w i t h  a k i c k  
t h a t  c a n  p roduce  a b o u t  150 pounds  o f  p r e s s u r e  t o  show what  
i s  needed t o  overcome t h e  yaw o n  e n g i n e  f a i l u r e .  T h a t  
g e n e r a l l y  g e t s  a new p i l o t ' s  a t t e n t i o n  r a t h e r  q u i c k l y .  

We a l s o  have  d e v e l o p e d  a CRM p i l o t  e d u c a t i o n  s a f e t y  
a w a r e n e s s  program p l u s  t r y i n g  t o  t i e  i n  a s  much CRM 
knowledge i n t o  o u r  ATC 810 t r a i n i n g  d e v i c e  a s  p o s s i b l e .  W e  
p u t  t o g e t h e r  a l i b r a r y  o f  CRM ma te r i a l s ,  much o f  i t  from t h e  
good NASA f o l k s  h e r e  a t  A m e s  i n c l u d i n g  t h e  ASRS r e p o r t i n g  
s y s t e m ,  i n f o r m a t i o n  o b t a i n e d  from t h e  RAA CRM commit tee  and 
o t h e r  a i r l i n e  i n f o r m a t i o n  w e  have  been a b l e  t o  o b t a i n  and 
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a d d i t i o n a l l y  a s e l f - s t u d y  c o u r s e  c a l l e d  A v i a t i o n  S t r e s s  
Management f o r  t h e  P r o f e s s i o n a l  P i l o t .  T h i s  o n e  is d e v e l o p e d  
b y  P e n t a s t a r  A v i a t i o n ,  I n c .  a s u b s i d i a r y  o f  C h r y s l e r  
C o r p o r a t i o n .  I ' m  sure some o f  you have  h e a r d  a b o u t  t h a t .  

Our p i l o t  g r o u p  b o u g h t  t h i s  program o n  t h e i r  own. They 
p a i d  f o r  i t  o u t  o f  t h e i r  own p i l o t s  g r o u p  f u n d ,  which was 
e n c o u r a g i n g ,  They t o o  r e a l i z e  t h e  i m p o r t a n c e  of  b o t h  c o c k p i t  
r e s o u r c e  management and  s t ress  management, b o t h  i n  a s i n g l e  
p i l o t  a t m o s p h e r e  and a two man crew env i ronmen t .  

To g i v e  you a n  i d e a  o f  what  is i n c l u d e d  i n  t h a t  
p a r t i c u l a r  program, t h e r e  a r e  s i x  s e q u e n t i a l  u n i t s  t o  t h e  
program, e a c h  compr i sed  o f  a manual workbook and  a u d i o  
casse t te  t a p e  r e c o r d i n g .  I t  is d e s i g n e d  a s  a se l f  l e a r n i n g ,  
s e l f  paced program which c a n  b e  comple t ed  a l m o s t  anywhere.  
The one  u n i t  i n  t h e r e  I l i k e  e s p e c i a l l y  i s  c a l l e d  Torque ,  
Pressure,  T e n s i o n  and S t r a i n ,  which p r e t t y  w e l l  d e s c r i b e s  
t h e  r e g i o n a l  a i r l i n e  management j o b  t h e s e  d a y s .  I g u e s s  i f  
you g e t  t o r q u e d  o f f  enough a t  your  p i l o t s  t h e n  you c a n  g o  t o  
t h i s  and i t  w i l l  t e l l  you how t o  r e l i e v e  your  p r e s s u r e ,  
t e n s i o n ,  and s t r a i n ,  

Concern ing  t h e  ATC 810,  w e  have  deve loped  t h r e e  b a s i c  
p r o f i l e s  i n  t h e  LA a r e a :  Long Beach, S a n t a  Ana, and LA 
i t s e l f .  We t r y  t o  a c c o m p l i s h  a s  much a s  p o s s i b l e  d u r i n g  e a c h  
s e s s i o n  i n  a d d i t i o n  t o  t h e  v a r i o u s  I L S ,  VOR, NDB a p p r o a c h e s .  
The t r a i n i n g  i n s t r u c t o r  a c t s  a s  tower ,  d e p a r t u r e  and 
a p p r o a c h  c o n t r o l  and on o c c a s i o n  a s  company d i s p a t c h e r ,  

W e  found t h a t  t h e  p i l o t s  g e t  p r e t t y  good a s  f a r  a s  
b a s i c  f l y i n g  s k i l l s  a r e  conce rned  o n c e  t h e y  master t h e  
i d i o s y n c r a s i e s  o f  t h e  t r a i n e r .  And t h e y  g e n e r a l l y  f l y  a 
d e c e n t  a p p r o a c h  w i t h  p r a c t i c e .  B u t  a s  t h e  d i f f i c u l t y  o f  t h e  
s i t u a t i o n  i n c r e a s e s  and t h e y  must  reac t  t o  o t h e r  f a c t o r s  
s u c h  a s  . c h a n g e s  i n  w e a t h e r ,  d i v e r s i o n  a i r p o r t s ,  equ ipmen t  
f a i l u r e  i n c l u d i n g  e n g i n e  f a i l u r e ,  t h e  t r a i n i n g  s e s s i o n  g e t s  
a l i t t l e  more i n t e r e s t i n g .  And you d o  see v a r y i n g  d e g r e e s  o f  
o v e r r e a c t i o n ,  c o n f u s i o n ,  mismanagement o f  a v a  i l  a bl e 
r e s o u r c e s  a s  t h e  s i t u a t i o n  g e t s  more complex. 

O f  c o u r s e ,  i n  o u r  t r a i n e r  t h e  p i l o t  is  o n  h i s  own, s o  
h e  m u s t  r e l y  o n  h i s  own judgment  and  d e c i s i o n  making s i n c e  
t h e r e  is no crew c o o r d i n a t i o n  i n v o l v e d ,  D e l e g a t i o n  o f  t a s k s  
and  a s s i g n m e n t  r e s p o n s i b i l i t i e s  a r e  a one-man e f f o r t  i n  t h i s  
case. W e  d o  emphas ize  u s i n g  t h e  ground c o n t r o l l e r s  a s  much 
a s  p o s s i b l e  t o  i n s u r e  t h e  p i l o t  c l e a r l y  communicates  w i t h  
ATC c o n c e r n i n g  t h e  s e r i o u s n e s s  o f  h i s  p rob lems  and i n  t u r n  
c l e a r l y  u n d e r s t a n d s  ATC i n s t r u c t i o n s  back  t o  him. We a l s o  
s t ress  u s i n g  company d i s p a t c h  i f  t h a t  w i l l  h e l p  reduce 
s i n g l e  p i l o t  workload;  i n  o t h e r  words,  h a v e  someone e l s e  
s h a r e  t h e  r e s p o n s i b i l i t y  o f  problem s o l v i n g  i f  t i m e  and 
c o n d i t i o n s  p e r m i t .  S t i l l  v e r y  a p p r o p r i a t e  a r e  s u c h  f a c t o r s  
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a s  how t h e  p i l o t  e s t a b l i s h e s  p r i o r i t i e s  i n  t h e  c o c k p i t ,  
m o n i t o r s  and c ross -checks  e s s e n t i a l  i n s t r u m e n t s  and s y s t e m s ,  
assesses problems e n c o u n t e r e d  and t r i e s  t o  avo id  l ess  
c r i t i c a l  d i s t r a c t i o n s  and problems.  

Fol lowing  s u c c e s s f u l  c o m p l e t i o n  o f  t h e  t h r e e  b a s i c  
p r o f i l e s  I ' v e  men t ioned ,  w e  end a m i n i m u m  o f  two h o u r s  i n  
t h e  t ra iner ,  b o t h  i n i t i a l  and r e c u r r e n t  t r a i n i n g ,  on  n o t h i n g  
b u t  t a k e o f f  e m e r g e n c i e s  from t h e  Grand Canyon A i r p o r t .  W e  
s e t  up t h e  t r a i n e r  f o r  a h i g h  d e n s i t y  a l t i t u d e  env i ronmen t  
w i t h  a f i e l d  e l e v a t i o n  o f  6 ,600  f e e t ,  max g r o s s  we igh t  a t  
t a k e o f f .  And w e  p r a c t i c e  e n g i n e  c u t s  o n  t h e  r o l l  and p r i o r  
t o  l i f t  o f f  a s  wel l  a s  e n g i n e  f a i l u r e  a f t e r  l i f t  o f f  and you 
a r e  committed t o  f l y .  T h i s  is r e p e a t e d  u n t i l  t h e  p i l o t  c a n  
c o r r e c t l y  r e c o v e r  and m a i n t a i n  a l l  e s t a b l i s h e d  p a r a m e t e r s  i n  
a p p r o x i m a t e l y  1 2  s e c o n d s ,  

During i n i t i a l  ground t r a i n i n g ,  w e  s e t  up d i f f e r e n t  
s i t u a t i o n s  t h a t  c o u l 4  o c c u r  o n  o u r  Grand Canyon t o u r .  For  
example,  what i f  c e r t a i n  s i t u a t i o n s  d e v e l o p ?  What i f  t h e  
runway is c l o s e d  a t  t h e  Grand Canyon A i r p o r t ?  What i f  f u e l  
p roblems e x i s t  e n r o u t e ?  What i f  e n g i n e  € a i l s  d u r i n g  t h e  
t o u r ,  o t h e r  equipment  f a i l u r e ,  a v i o n i c s  and s u c h ?  And l a s t  
b u t  n o t  l e a s t ,  p a s s e n g e r  problems.  

The i m p o r t a n t  t h i n g  we s t ress  h e r e  is t o  have a p l a n  
and t h i n k  a b o u t  what  o p t i o n s  a r e  a v a i l a b l e  when s u d d e n l y  an 
emergency e x i s t s  and ,  a g a i n ,  t o  u s e  a l l  r e s o u r c e s  a v a i l a b l e ,  
G e t  some h e l p  from someone e lse:  t o w e r ,  d i s p a t c h ,  o t h e r  t o u r  
a i r c r a f t  i n  t h e  a r e a .  

We g i v e  t h e  p i l o t  a h y p o t h e t i c a l  problem and c e r t a i n  
known f a c t s  and have  him make a d e c i s i o n  on  w h a t  h e  t h i n k s  
is  h i s  b e s t  c o u r s e  of  a c t i o n .  W e  g e t  some p r e t t y  i n t e r e s t i n g  
r e a c t i o n s  t o  t h i s  approach .  We f i n d  i t  a good l e a r n i n g  
s i t u a t i o n  and a v a l u a b l e  i n s i g h t  t o  an i n d i v i d u a l  p i l o t ' s  
dec is ion-making  p r o c e s s .  T h i s  a l s o  is v e r y  a p p r o p r i a t e  f o r  
o u r  Twin Otter  crews. W e  a r e  t r y i n g  t o  b r i n g  t h a t  i n  now 
w i t h  o u r  new crews. 

We have e x p e r i e n c e d  a l l  t h e s e  "what - i f "  t h a t  you see up 
t he re  on t h e  s c r e e n .  I ' m  n o t  s u r e  i f  t h a t ' s  good from a l l  
s t a n d p o i n t s .  1. - F u e l  s t a r v a t i o n  F o r t u n a t e l y ,  w e  h a v e n ' t  had 
any  more h o r r o r  s t o r i e s  s i n c e  Tampa. I f  you want some more 
o n  t h a t ,  I ' l l  t e l l  you i n  t h e  n e x t  c o u p l e  o f  days .  2. 
Engine f a i l u r e  o r  power - l o s s  e s p e c i a l l y  a f t e r  t a k e o f f .  D i c k  
a l l u d e d  t o  t h a t ,  w e  d i d  l o s e  a a i r p l a n e  th ree  y e a r s  ago ,  and 
t h a t  was b e f o r e  t h e  ATC 810. The e n g i n e  problems we have had 
s i n c e  t h e n ,  ( w e  have had t h r e e  e n g i n e  f a i l u r e s  o r  power 
l o s s )  resu l ted  i n  a l l  a i r c r a f t  r e t u r n i n g  t o  t h e  a i r p o r t  
a f t e r  f e a t h e r i n g  t h e  e n g i n e  and f l y i n g  t h e  a i r c r a f t  back i n  
w i t h  a maximum load  o f  n i n e  o r  t e n  peop le .  3.  We've r u n  t h e  
gamut on . I won ' t  go i n t o  t h a t  o t h e r  t h a n  
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w e  had some rea l  p r o b l e m s  w i t h  t h e  T i t a n s  back when w e  f i r s t  
g o t  them. Some o f  you have  been f l y i n g  404s, you remember 
i n i t i a l l y  t h e r e  was a problem w i t h  t h e  main g e a r  t i r e s  n o t  
coming o u t  o f  t h e  wheel  w e l l  when w e  p u t  t he  gear down. One 
g e a r  would come a l l  t h e  way out  and  l o c k  and  t h e  o t h e r  would  
hang up i n  t h e  wheel  w e l l  i t s e l f ,  T h i s  happened  four  
d i f f e r e n t  times w i t h i n  a b o u t  t w o  o r  t h r e e  months.  
F o r t u n a t e l y ,  I was i n  a p o s i t i o n  t o  hop  i n  a n  a i r p l a n e  and  
g o  up and r e n d e z v o u s  w i t h  t h e  a i r c r a f t  and aeti  a s  c h a s e  
p i l o t  and t r y  t o  calm t h e  p i l o t  down a l i t t l e  h i t  and g o  
t h r o u g h  a g f o r c e  maneuver .  And of c o u r s e  w i t h  n i n e  o r  t e n  
p e o p l e  t h a t * s  a l w a y s  a l o t  o f  f u n ,  Not o n l y  were t h e  
p a s s e n g e r s  h y s t e r i c a l ,  t h e  p i l o t  was g e t t i n g  t h a t  way a b o u t  
t h a t  t i m e  t o o .  

A s  I men t ioned ,  o n e  main g e a r  was down, w i t h  t h e  o t h e r  
t i r e  hang ing  p a r t i a l l y  o u t  o f  t h e  wheel  w e l l .  What happened ,  
t h e  t i r e  expanded and  would n o t  p h y s i c a l l y  come o u t  o f  t h e  
g e a r  well i t s e l f ,  So w i t h  some maneuver ing  and a l i t t l e  
p r a y i n g  and a l i t t l e  hop ing ,  f i n a l l y  a 1 1  t h o s e  i n c i d e n t s  
were s u c c e s s f  u l  . 

The most  se r ious  o n e  was a b o u t  f i v e  m i l e s  o u t  o n  f i n a l  
a t  McCarran A i r p o r t  i n  Vegas w i t h  t h e  runway foamed, 
f i g u r i n g  t h a t  w e  were g o i n g  t o  have  t o  m a k e  a s i n g l e  main 
g e a r  l a n d i n g .  Of c o u r s e ,  g o i n g  t h r o u g h  a l l  t h e  emergency 
p r o c e d u r e s  and t h e  emergency g e a r  s y s t e m  o b v i o u s l y  w a s n ' t  
g o i n g  t o  r e a l l y  h e l p  him a t  t h a t  t i m e ,  But f i v e  mi les  o u t ,  
o u t  comes t h e  w h e e l ,  and i t  went  down and l o c k e d .  So 
f o r t u n a t e l y  we were s u c c e s s f u l  on t h o s e  p a r t i c u l a r  
i n c i d e n t s  , 

The p o i n t  here  is t o  l e a r n  from t h e  e x p e r i e n c e  o f  
o t h e r s  i n  s i m i l a r  s i t u a t i o n s  and t r y  t o  e l i m i n a t e  t h e  
o b v i o u s  bad d e c i s i o n s  and emphas ize  t h e  b a s i c  p r i n c i p l e s  o f  
r e s o u r c e  management. 

The o n e  I d i d n ' t  men t ion  was p a s s e n g e r  problems.  Of 
c o u r s e ,  you g e t  e v e r y t h i n g  from a n  o v e r l y  t a l k a t i v e  
p a s s e n g e r  -- I t h i n k  John  Lauber  men t ioned  i n  h i s  p i t c h  
a b o u t  t h e  p e r s o n  t h a t  i s  o v e r  t h e r e  i n  t h e  r i g h t  s e a t  j u s t  
a s k i n g  q u e s t i o n s :  Why d o  you d o  t h i s ?  Why d o  you d o  t h a t ?  
W h a t ' s  t h a t  down t h e r e ?  Why i s  t h a t  a i r p l a n e  g o i n g  t h i s  way 
when w e  a r e  g o i n g  t h a t  way? And t h e  h y s t e r i c a l  p a s s e n g e r ,  o f  
course,  c a n  b e  a real  problem,  We have  had s e v e r a l  of  t h o s e ,  
I p e r s o n a l l y  have  had s e v e r a l ,  and  I hope  t h a t ' s  no 
r e f l e c t i o n  o n  my f l y i n g .  

But  n o r m a l l y  o u r  t o u r  t a k e s  a b o u t  a n  hour  and f i f t e e n  
m i n u t e s ,  and f o r  some r e a s o n  t h e y  d o n ' t  g e t  h y s t e r i c a l  u n t i l  
a b o u t  h a l f w a y  o v e r .  So y o u ' r e  r e a l l y  t o o  f a r  t o  t u r n  a round 
and g o  b a c k ,  and  t h e  o t h e r  p e o p l e ,  of course,  a r e  p r o b a b l y  
r e a c t i n g  t o  t h a t  i n d i v i d u a l  who is  g e t t i n g  h y s t e r i c a l .  And 
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i t  can  be a r e a l  problem, F o r t u n a t e l y ,  w e  have been a b l e  t o  
u s e  t h e  o t h e r  p a s s e n g e r s  t h a t  a r e  i n  t h e  a i r p l a n e  t o  h e l p  
calm t h e  p e r s o n  down, b u t  t h e  main problem is a s m a l l  
a i r p l a n e ,  c o n f i n e d  s e a t i n g ,  and o f  c o u r s e  a c l a u s t r o p h o b i a -  
t y p e  r e a c t i o n ,  F o r t u n a t e l y ,  w e  h a v e n ' t  l o s t  a p a s s e n g e r  y e t ,  
s o  maybe we've done  someth ing  r i g h t ,  A l s o  r e a s o n a b l e  
a i r c r a f t  c o n t r o l ,  t h e  a b i l i t y  t o  f o l l o w  i n s t r u c t i o n s  from 
o u t s i d e  t h e  c o c k p i t ,  a n d  t h e  u s e  o f  c h e c k  l i s t  a r e  i m p o r t a n t  
f a c t o r s ,  W e  t r y  t o  s t r e s s  t h e  p o i n t  t h a t  i n  d i f f e r e n t  
s i t u a t i o n s  t h e r e  a r e  d i f f e r e n t  a p p r o a c h e s  t o  t h e  problem. 
T h e r e  may n o t  b e  a s i n g l e  b e s t  s o l u t i o n .  T h i s  is  d i s c u s s e d  
d u r i n g  t h e  d e b r i e f i n g  w i t h  an  exchange o f  i d e a s  between b o t h  
t h e  p i l o t  and t h e  i n s t r u c t o r .  P robab ly  one  o f  t h e  b e s t  
measur ing  d e v i c e s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  o u r  t o t a l  
e f f o r t  is t h e  o v e r a l l  improvement I p e r s o n a l l y  see a s  check  
a i r m a n ,  n o t  o n l y  o n  l o c a l  check f l i g h t s  b u t  on  t h e  l i n e  
c h e c k s  d u r i n g  r e g u l a r l y  s c h e d u l e d  f l i g h t s ,  

With t h e  a d d i t i o n a l  i n f o r m a t i o n  w e  p i c k  up a t  such  
g e t - t o g e t h e r s  a s  t h i s ,  w e  hope t o  b e  a b l e  t o  f u r t h e r  improve 
o u r  t r a i n i n g  e f f e c t i v e n e s s  and o v e r a l l  f l y i n g  s a f e t y .  , 

T h a t ' s  o u r  new Twin Ot te r .  I had t o  p u t  a p lug  i n  f o r  
you Otter  f a n s  o u t  t he re ,  The windows have  been expanded a t  
l e a s t  t h ree  times t h e  normal window s i z e  o f  t h e  Twin Ot te r  
p r o b a b l y  a s  you know i t .  A l i t t l e  be t t e r  view a t  t h e  t o p  
t h e r e .  The  p a s s e n g e r  v i s i b i l i t y  from t h o s e  l a r g e  windows and 
h i g h  wing is tremendous.  W e  a r e  g e t t i n g  some r e a l  good 
r e a c t i o n s  from o u r  p a s s e n g e r s  t h a t  you c a n  see f o r e v e r  o u t  
o f  e i t h e r  s i d e  of t h e  a i r c r a f t .  O f  c o u r s e  i t ' s  d e s i g n e d  and 
i t  h a s  been m o d i f i e d  a s  a t o u r  a i r p l a n e .  The  o l d  b e a s t  s t i l l  
g o e s  130  k n o t s ,  and i t ' s  r e a l l y  working o u t  w e l l  f o r  u s .  

I remember i n  Tampa l a s t  y e a r  I i n v i t e d  you guys  t o  
come by and r i d e  i n  a Ford Tr imoto r .  W e  h a v e n ' t  been f l y i n g  
i t  t h e r e  t o o  much l a t e l y ,  a l t h o u g h  w e  s t i l l  have t h e  Ford 
Tr imoto r .  B u t  i f  you g e t  i n t o  Las Vegas and  have  t h e  time, 
come o u t  and see u s  and w e ' l l  t r y  t o  g e t  you a r i d e  on a 
Twin  O t t e r ,  I f  you h a v e n ' t  been o v e r  t h e  Grand Canyon 
l o o k i n g  o u t  o n e  of  t h e s e  huge windows, you r e a l l y  h a v e n ' t  
l i v e d .  So w i t h  t h a t  1'11 c l o s e  and e n t e r t a i n  any q u e s t i o n s ,  

DISCUSSION 

MR, C O L L I E :  What J i m  d i d n ' t  t e l l  you,  t h e y ' v e  g o t  
lambswool s e a t s  t h r o u g h o u t  t h e  a i r p l a n e  i n c l u d i n g  t h e  
p i l o t ' s  s e a t .  What h e  a l s o  d i d n ' t  t e l l  you is t h a t  a b o u t  8 0  
p e r c e n t  o f  t h e i r  p a s s e n g e r s  a r e  f o r e i g n  n a t i o n a l s .  When t h e y  
g e t  h y s t e r i c a l ,  t h e y  g e t  h y s t e r i c a l  i n  t h e i r  n a t i v e  tongue ,  

CAPT, LAWVER: I t  a l l  sounds  t h e  same, 

MR. C O L L I E :  J i m ,  t hank  you, 
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N e x t  on  t h e  program is C a p t a i n  M i k e  Sele, t h e  c h i e f  
p i l o t  o f  A i r  Wiscons in .  A i r  Wiscons in  is  t h e  o n l y  member o f  
t h e  Reg iona l  A i r l i n e  A s s o c i a t i o n  t h a t  is o p e r a t i n g  a f o u r -  
e n g i n e  t u r b o ' j e t  a i r p l a n e .  They p u t  i t  i n  o p e r a t i o n  t h e  27 th  
o f  June,  and a s  a r e s u l t  M i k e  h a s  n o t  been a b l e  t o  
accompl i sh  a l l  t h e  CRM a c t i v i t y  h e  had p l anned .  H e ' s  been 
b u s i e r  t h a n  a one-arm p a p e r  hanger  a l l  summer t r y i n g  t o  g e t  
t h e  BAE 146  i n t o  o p e r a t i o n .  So, Mike ,  w i l l  you g i v e  u s  a 
rundown on  your  CRM a c t i v i t y ?  
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USE OF A I R P L A N E S  FOR LOFT T R A I N I N G  

M i k e  Sele 

A i r  Wiscons in  

CAPT, SELE: The u s e  o f  a n  a i r c r a f t  f o r  LOFT t r a i n i n g  
o r  l i n e  o r i e n t e d  f l i g h t  t r a i n i n g  is someth ing  t h a t  we 've a l l  
been d o i n g  f o r  a number o f  y e a r s ,  W e  p r o b a b l y  d i d n ' t  c a l l  i t  
LOFT. We p r o b a b l y  c a l l e d  i t  upgrade  t r a i n i n g  o r  new h i r e  
t r a i n i n g  o r  t r a n s i t i o n  t r a i n i n g ,  O r  my s p e c i a l t y  i s  r e m e d i a l  
t r a i n i n g ,  T h a t ' s  f o r  t h o s e  o f  you who know w h a t  t h a t ' s  a l l  
a b o u t .  In  c a s e  you f a i l  t h e  check  r i d e ,  I ' m  t h e  guy  you have  
t o  come and see, 

We've been d o i n g  some e x p e r i m e n t i n g  and some e v a l u a t i o n  
u s i n g  t h e  a i r p l a n e .  We've a l s o  s e e n  some v e r y  good p o s i t i v e  
p o i n t s  f o r  t h e  use of a n  a i r c r a f t .  F i r s t  and f o r e m o s t ,  I 
guess ,  a l l  of  u s  who f l y  a i r p l a n e s  have t h e  equipment  so w e  
d o n ' t  have  t o  go  o u t  and buy a s i m u l a t o r ,  W e  d o n ' t  have t o  
g o  o u t  and buy a t a b l e  t o p  o r  a n y t h i n g  e l se ,  We've g a t  t h e  
a i r p l a n e  r i g h t  there .  A l l  you have t o  do  is make one  m i s t a k e  
and y o u ' l l  f i n d  o u t .  

One of t h e  areas t h a t  w e  t h o u g h t  was a n o t h e r  p o s i t i v e  
p o i n t  f o r  t h i s  was f l i g h t  crew workload.  We had been 
i n v o l v e d  i n  t h i s  program f o r  q u i t e  some time w i t h  D r .  
L a u b e r ' s  speech  back i n  Tampa, And one of  t h e  t h i n g s  w e  were 
conce rned  w i t h  o r  1 became invo lved  w i t h  is< i f  you p u t  
somebody i n  a c h a i r  and l e t  them si t  t h e r e  a l l  day  t o  make a 
d e c i s i o n ,  i t ' s  r e a l  e a s y  t o  make a r e a l  good d e c i s i o n .  B u t  
i f  you g e t  t h a t  man i n  t h e  c h a i r  t h a t ' s  go ing  th rough  t h e  
a i r  a t  400 k n o t s ,  and t h e  f u e l  is  g o i n g  o u t  a b o u t  t h a t  f a s t  
and you have t o  make a c h o i c e ,  t h a t  changes  t h e  p i c t u r e  a 
l i t t l e  b i t .  

We a l s o  found some v e r y  i m p o r t a n t  n e g a t i v e  p o i n t s  I 
g u e s s  is t h e  b e s t  way o f  d e s c r i b i n g  them, One is s a f e t y .  We 
p u t  t h e  B r i t i s h  Aerospace  146 i n  s e r v i c e  on J u n e  2 7 t h ,  and 
w e  p i cked  t h a t  p a r t i c u l a r  a i r p l a n e  up i n  England a c o u p l e  o f  
w e e k s  p r i o r  t o  t h a t ,  I was f o r t u n a t e -  enough t o  b e  a b l e  t o  go 
o v e r  and g e t  t h e  a i r p l a n e  and b r i n g  i t  home, When w e  g o t  i t  
home w e  had t o  g e t  t h e  a i r p l a n e  c o n f i g u r e d  w i t h  t h e  seats .  
We had t o  have a c o n f o r m i t y  check  by t h e  FAA, t h e n  w e  had t o  
g o  th rough  t h e  p r o v i n g  r u n s .  P a r t  o f  t h e  p rov ing  r u n s  t u r n e d  
i n t o  a real  circus.  D i c k  C o l l i e  was o u t  t h e r e  and rode  a l o n g  
w i t h  u s  a few d a y s  o n  t h a t ,  and h e  can  a t t e s t  t o  t h e  f a c t  
t h a t  i t  was indeed  a c i rcus ,  
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We had a number o f  crews i n v o l v e d ,  and  w e  had one  
management p i l o t ,  o n e  l i n e  p i l o t ,  b e  i t  a c a p t a i n  o r  a f i r s t  
o f f i c e r ,  f l y  t h e  a i r p l a n e .  W e  had FAA r e p r e s e n t a t i v e s  o n  
b o a r d ,  o f  c o u r s e ,  i n  t h e  j u m p  s ea t .  W e  had FAA 
r e p r e s e n t a t i v e s  i n  t h e  back .  W e  had m a n u f a c t u r e r s  
r e p r e s e n t a t i v e s  and some m a i n t e n a n c e  p e o p l e  and a l l  o f  t h i s  
s o r t  o f  s t u f f .  B u t  wha t  w e  p r i m a r i l y  d i d  i s  l o o k  a t  t h i s  a s  
a n  o p p o r t u n i t y  t o  e v a l u a t e  t h e  u s e  o f  a n  a i r p l a n e  f o r  LOFT 
t r a i n i n g .  O u r  e v a l u a t i o n  p r o c e s s  was t h a t  w e  had my d i r e c t o r  
o f  t r a i n i n g ,  my d i r e c t o r  o f  i n - f l i g h t  t r a i n i n g ,  a n o t h e r  
c h e c k  a i r m a n ,  and t h e  l i n e  check  a i r m a n  i n v o l v e d  i n  t h e  
program. They were a b l e  t o  o b s e r v e  d u r i n g  t h i s  p r o c e s s  how 
w e  c o u l d  i n  f a c t  d o  t h a t  k i n d  of  t r a i n i n g  i n  t h i s  a i r p l a n e .  
You h a v e  t o  have some a i r p l a n e  where  you c a n  g e t  somebody up 
i n  t h e  c o c k p i t ,  w e  f e l t .  Both t h e  Dash 7 and t h e  146 h a v e  
adequate  jump sea t s .  W e  have  t h o s e  p e o p l e  up f r o n t ;  t h e y  c a n  
wa tch  i t .  

The b i g  i s s u e  t h a t  came up r i g h t  away a t  t h e  t o p  o f  
e v e r y b o d y ' s  list when w e  g o t  t h r o u g h  w i t h  t h i s  program and 
a s k e d  f o r  an e v a l u a t i o n  o f  i t  was s a f e t y  f i r s t  and f o r e m o s t .  
I f  you h a v e  two l i n e  p i l o t s  i n  t h e  a i r p l a n e  and a n  
i n s t r u c t o r ,  w e  a r e  r e a l  r e l u c t a n t  t o  d o  a m a s s i v e  AC 
f a i l u r e .  You d o n ' t  a l w a y s  s t a r t  o u t  w i t h  t h e  a m a s s i v e  o n e ,  
b u t  i f  you were f a m i l i a r  w i t h  t h e  Dash 7 o r  t h e  145 ,  you c a n  
s t a r t  s h u t t i n g  down AC s y s t e m s  and p r e t t y  soon  you c a n  have  
a mass ive .  

So w e  c o n s i d e r e d  t h e  t o p  i s s u e  t h e r e  was t h e  s a f e t y  o f  
u s i n g  t h e  a i r c r a f t  f o r  t h a t .  T h a t ' s  t h e  r e a s o n  t h a t  t h e  
s i m u l a t i o n  b u s i n e s s  g o t  s t a r t e d ,  I t h i n k ,  i n  t h e  b e g i n n i n g .  
Ano the r  c o n s i d e r a t i o n  i n  u s i n g  t h e  a i r c r a f t  i s  economics .  
You a r e  g o i n g  t o  have  t o  pay f o r  t h e  crew c o s t s ,  t h e  f u e l ,  
t h e  m a i n t e n a n c e  and a l l  of  t h e  r e s t  o f  t h e  items. And t h e  
a v a i l a b i l i t y  o f  t h e  a i r c r a f t  i s  a n o t h e r  o n e  t h a t  had t o  b e  
c o n s i d e r e d  . 

W e  have  one  146  r u n n i n g  a t  t h e  moment. The number two 
a i r p l a n e  s h o u l d  be  l e a v i n g  England i n  a b o u t  2 4  h o u r s  and b e  
home i n  a b o u t  48. I t  w i l l  b e  on t h e  l i n e  o n  Sunday,  
p r o v i d i n g  t h a t  t h e  w e a t h e r  a g r e e s  w i t h  u s  up i n  Gander and 
w e  c a n  g e t  t h r o u g h  t h e r e .  

So a i r c r a f t  a v a i l a b i l i t y  i s  a problem s i n c e  w e  i n  t h e  
r e g i o n a l  a i r l i n e  b u s i n e s s  o r  commuter a i r l i n e  b u s i n e s s  f l y  
t h e  a i r p l a n e  from s i x  o ' c l o c k  i n  t h e  morning u n t i l  11 
o ' c l o c k  a t  n i g h t .  Ma in tenance  w a n t s  t h e  a i r p l a n e  a t  11:05 
and wan t s  t o  g i v e  i t  back  t o  you a t  10:15 t h e  n e x t  morn ing ,  
t h e  u s u a l  s c h e d u l e .  So w e  a r e  compet ing  w i t h  them, and w e  
a r e  d o i n g  o u r  f l i g h t  t r a i n i n g ,  o u r  c h e c k  r i des  and t h i s  t y p e  
o f  t h i n g  i n  be tween t h o s e  h o u r s .  T h a t ' s  a v e r y  d i f f i c u l t  
t a s k  t o  b e  a c c o m p l i s h e d ,  p a r t i c u l a r l y  when t h e  v i c e -  
p r e s i d e n t  o f  m a i n t e n a n c e  is  a l o t  l a r g e r  t h a n  you a r e .  
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I know t h a t  many o f . y o u  have  d i f f e r e n t  problems t h a n  w e  
a t  A i r  Wiscons in  have  i n  t h i s  a r e a .  W e  have a d i f f e r e n t  
o p e r a t i n g  env i ronmen t .  I d o n ' t  know why t h e  f e l l o w s  down a t  
S c e n i c  go th rough  i n s t r u m e n t  t r a i n i n g .  I d o n ' t  know i f  t h e y  
h a v e  e v e r  s e e n  a c l o u d  down t h e r e .  Those of  u s  t h a t  a r e  
o p e r a t i n g  i n  and o u t  o f  Chicago a l l  t h e  t i m e  g e t  a few 
c l o u d s .  Some o f  them a r e  manmade even.  

I hope t h a t  a s  a r e su l t  o f  t h i s  s emina r  t h a t  a l l  of  u s  
c a n  o b t a i n  t h e  i n f o r m a t i o n  n e c e s s a r y  t o  b e g i n  o r  t o  go  
forward  w i t h  a c o c k p i t  r e s o u r c e  management o r  a LOFT 
t r a i n i n g  program. I am go ing  t o  be  cha i rman,  I u n d e r s t a n d ,  
o f  g r o u p  number f i v e ,  and w e  w i l l  be  happy t o  e n t e r t a i n  any  
o f  t h o s e  q u e s t i o n s  a t  t h a t  t i m e  i n  r e f e r e n c e  t o  any o f  t h o s e  
i tems o r  a n y t h i n g  e l se  t h a t  you have. I am go ing  t o  c u t  t h i s  
v e r y  s h o r t  and s a y  t h a t  w e  a r e  open f o r  q u e s t i o n s  a t  t h i s  
time i n  t h e  u s e  o f  t h e  a i r c r a f t  o r  i n  any o t h e r  a r e a s .  
Thanks,  gent lemen.  

DR. LAUBER: I ' d  l i k e  t o  jump r i g h t  i n t o  t h e  p l anned  
p r e s e n t a t i o n s  f o r  t h i s  morning and i n t r o d u c e  ou r  n e x t  two 
s p e a k e r s .  We're go ing  t o  b e  t a l k i n g  a b o u t  a i rman e d u c a t i o n  
and s a f e t y  a w a r e n e s s  programs i n c l u d i n g  a p r e s e n t a t i o n  on  
t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System. J a c k  Ender s  i s  
c u r r e n t l y  p r e s i d e n t  o f  t h e  F l i g h t  S a f e t y  Founda t ion  and h a s  
been t he re  s ince  1980 i n  t h a t  c a p a c i t y .  J a c k  h a s  a t o t a l  o f  
30 y e a r s  o f  e x p e r i e n c e  i n  a v i a t i o n  s t a r t i n g  back a s  a NASA 
r o c k e t  r e s e a r c h  e n g i n e e r  which h a s  a k ind  of s p i f f y  r i n g  t o  
i t .  H e  was an  A i r  F o r c e  p i l o t  f l y i n g  t h e  RB47, (245, U3. 
After  comple t ing  h i 5  A i r  Fo rce  t o u r ,  h e  became a NASA 
r e s e a r c h  p i l o t  and was i n v o l v e d  i n  z e r o  g f l i g h t  t e s t i n g ,  
Then, f o r  a l o n g  p e r i o d  of  time h e  p l anned  and d i r e c t e d  NASA 
a v i a t i o n  s a f e t y  r e s e a r c h  and development  i n  a l l  k i n d s  o f  
a r eas ,  whether  r e s e a r c h ,  c r a s h  f i r e  r e s e a r c h ,  t i r e  d e s i g n ,  
a l l - w e a t h e r  l a n d i n g  p r o t e c t i o n  and a whole se r ies  o f  t h i n g s  
t h a t  J a c k  was i n v o l v e d  i n  d u r i n g  h i s  y e a r s  a t  NASA. H e  was 
a l s o  on t empora ry  a s s i g n m e n t s  t o  t h i s  o f f i c e  of  a v i a t i o n  
p o l i c y  w i t h  t h e  E x e c u t i v e  O f f i c e  of  t h e  P r e s i d b n t  and i n  t h e  
FAA o f f i c e  o f  a v i a t i o n  s a f e t y ,  and h a s  s e r v e d  on many s a f e t y  
o r i e n t e d  commi t t ees  and p a n e l s ,  a u t h o r e d  many t e c h n i c a l  
r e p o r t s .  We're v e r y  p l e a s e d  t o  have J a c k  w i t h  u s  t h i s  
morning.  

The second s p e a k e r  w i l l  be  B i l l  Reynard,  B i l l  is c h i e f  
o f  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  O f f i c e  here a t  NASA-Ames. 
B i l l  is a l a w y e r ,  b u t  we've a l l  f o r g i v e n  him f o r  t h a t .  He's 
a l s o  a commercial  p i l o t  w i t h  i n s t r u m e n t  and m u l t i - e n g i n e  
r a t i n g s .  H e ' s  a g r a d u a t e  of  Ohio S t a t e  U n i v e r s i t y ,  which i n  
t h e  o p i n i o n  of some o f  u s ,  makes up f o r  him be ing  a l a w y e r ,  
and b e f o r e  j o i n i n g  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System was 
t h e  e x e c u t i v e  d i r e c t o r  o f  t h e  N a t i o n a l  A s s o c i a t i o n  o f  F l i g h t  
I n s t r u c t o r s  and was w i t h  t h e  AOPA i n  Washington f o r  a p e r i o d  
o f  t i m e .  
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SAFETY AWARENESS, PILOT EDUCATION, AND I N C I D E N T  

REPORTING PROGRAMS 

John Enders  

P r e s i d e n t ,  F l i g h t  S a f e t y  Founda t ion  

MR. ENDERS: The d e c a d e  o f  t h e  1980's may w e l l  become 
known a s  t h e  d e c a d e  o f  d e s t a b i l i z a t i o n  i n  a i r  
t r a n s p o r t a t i o n .  I ' m  go ing  t o  g i v e  you a l i t t l e  background on 
a broad view o f  s a f e t y  which  i s  f a r  beyond t h e  r e g i o n a l  
p i c t u r e ,  b u t  I t h o u g h t  i t  migh t  h e l p  t o  s e t  some s o r t  o f  a 
p e r s p e c t i v e  f o r  remarks  t h a t  1'11 g e t  i n t o  a l i t t l e  b i t  
l a t e r  a b o u t  s a f e t y  a w a r e n e s s  and p i l o t  e d u c a t i o n .  The  
economic upheaval  d o m e s t i c a l l y  and o v e r s e a s  h a s  c r e a t e d  a l l  
manner o f  p r e s s u r e s  o n  a v i a t i o n  o p e r a t i o n s  t h a t  can  and do  
h a v e  e r o s i v e  e f f e c t s  o n  t h e  r emarkab le  marg in  o f  s a f e t y  t h a t  
we've so p a i n f u l l y  c o n s t r u c t e d  o v e r  t h e  p a s t  two decades .  
T h e  r e c o r d  is a r e c o r d  t o  be proud o f .  I n t e r n a t i o n a l l y  l a s t  
y e a r ,  t h e  I C A O  s c h e d u l e d  a i r l i n e s  c a r r i e d  ove r  740 m i l l i o n  
p a s s e n g e r s  i n  o p e r a t i o n s  t o t a l i n g  o v e r  o n e  b i l l i o n  p a s s e n g e r  
miles. 740 m i l l i o n  p a s s e n g e r s  i s  a b o u t  two and a h a l f  t imes 
t h e  t o t a l  p o p u l a t i o n  o f  t h e  U.S. o r  t h r e e - q u a r t e r s  of t h e  
p o p u l a t i o n  o f  Mainland China .  So, t h e y  moved a l o t  o f  
p e o p l e .  There  were 2 3  f a t a l  a c c i d e n t s  a c c o u n t i n g  f o r  732  
l i v e s  l o s t .  Now, 732 l i v e s  l o s t ,  a s  r e g r e t f u l  a s  t h a t  loss 
is, o u t  o f  740 m i l l i o n  seems t o  m e  l i k e  a p r e t t y  d a r n  good 
r i s k .  

During ou r  annua l  I n t e r n a t i o n a l  A i r  S a f e t y  Seminars  t h e  
F l i g h t  S a f e t y  Founda t ion  h a s  been  p r i v i l e g e d  i n  recent  y e a r s  
t o  h a v e  Mack E a s t b u r n ,  S e n i o r  S a f e t y  O f f i c e r  of American 
A i r l i n e s ,  p r e s e n t  t h e  l e a d o f f  p a p e r ,  "How s a f e  a r e  w e ? "  I t  
i s  a y e a r l y  r e p o r t  on  t h e  runn ing  a v e r a g e  o f  s a f e t y  
a c h i e v emen t s t h r o u g h o u t  t h e  wor ld .  Mack u s e s  an 
u n c o n v e n t i o n a l  measure  of  s a f e t y :  Je t  h u l l  l o s s e s  p e r  j e t  
f l y i n g  hour .  While  t he re  a r e  many a i r l i n e s  f l y i n g  t o d a y  t h a t  
a r e  u s i n g  p r o p e l l e r  equipment ,  I f e e l  t h a t  Mack's c r i t e r i a  
p r o b a b l y  p r o v i d e s  a u s e f u l  measure  of  s a f e t y  achievement .  

Can I have  t h e  f i r s t  s l i d e  p l e a s e ?  T h i s  s l i d e  shows t h e  
o v e r a l l  c u m u l a t i v e  s a f e t y  r e c o r d  i n  terms o f  j e t  o p e r a t i o n s .  
You c a n  see t h a t  t h e  U.S. h a s  accumula t ed  a b o u t  t w o - t h i r d s  
t h e  t o t a l  f l y i n g  time of t h e  world i n  g e n e r a l ,  and i t  
a c c o u n t s  f o r  a b o u t  h a l f  o f  t h e  h u l l  l o s s e s ,  s o  t h e  U . S .  
o p e r a t i o n s  a r e  ahead of  t h e  rest  o f  t h e  wor ld ,  s a f e t y - w i s e .  

The second s l i d e  shows a compar ison  o f  t h e  h u l l  loss 
r a t e s  i n  terms o f  hull l o s s e s  p e r  j e t  f l y i n g  hour .  One c a n  
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see t h a t  t h e  Uni ted  S t a t e s  l o s e s  one  j e t  h u l l ,  which may o r  
may n o t  b e  a f a t a l  a c c i d e n t ,  b u t  r e p r e s e n t i n g  a s e v e r e  
a c c i d e n t ,  i n  a b o u t  e v e r y  86O,OOO j e t  f l i g h t  h r s .  A u s t r a l i a  
and t h e  Sou th  P a c i f i c  r e g i o n  come i n  a s  champions w i t h  one  
h u l l  l o s s  i n  a b o u t  o n e  m i l l i o n  n i n e  hundred thousand h o u r s .  
T h e s e ,  i n c i d e n t a l l y ,  a r e  n o t  r e g i o n s  o f  r e g i s t r y  o f  t h e  
a i r c r a f t ,  t h e s e  a r e  r e g i o n s  where t h e  a c c i d e n t s  o c c u r ,  s o  
t h e y  r e f l e c t  n o t  n e c e s s a r i l y  how w e l l  an  a i r l i n e  is runn ing  -- is r u n ,  b u t  p r i m a r i l y  t h e  env i ronmen t  i n  which t h e  
a i r c r a f t  is o p e r a t i n g .  Europe comes i n  p r e t t y  c l o s e  t o  t h e  
U.S., b u t  As ia  and A f r i c a  and C e n t r a l  and Sou th  America a r e  
down a t  t h e  low end o f  t h e  to tem p o l e .  T h i s  g i v e s  you a 
p e r s p e c t i v e  on  t h e  U.S.  r e c o r d  i n  r e l a t i o n  t o  t h e  res t  of 
t h e  wo r l d  . 

T h i s  n e x t  s l i d e  is j u s t  a t r e n d  g r a p h ,  o n  a s l i g h t l y  
d i f f e r e n t  scale ,  and you may have  s e e n  i t  b e f o r e ,  comparing 
t h e  U.S, h u l l  l o s s  r a t e  w i t h  t h e  r e s t  o f  t h e  wor ld .  You can  
see t h e  U , S .  comes i n  p r e t t y  w e l l  by compar ison .  

t h i s  n e x t  s l i d e  shows t h a t  t h e y  t r a c k  p r e t t y  w e l l  t o g e t h e r .  
Comparing t h e  h u l l  l o s s  w i t h  t h e  f a t a l  a c c i d e n t  r a t e  i n  

T h i s  n e x t  s l i d e  shows a n o t h e r  method of  l o o k i n g  a t  a i r  
s a f e t y  i n  t h e  U.S.  I t  was p u t  t o g e t h e r  by N i c k  Eng le r  o f  t h e  
U n i v e r s i t y  o f  Dayton Resea rch  I n s t i t u t e .  I t  shows t h e  
f a t a l i t i e s  , p e r  m i l l i o n  p a s s e n g e r s  c a r r i e d .  Going back i n t o  
t h e  e a r l y  p h a s e s  o f  a i r  t r a n s p o r t a t i o n ,  you c a n  see t h a t  t h e  
r a t e s  were p r e t t y  h i g h .  T h e  r i s k s  were h igh  back i n  t h e  2 0 ' s  
and 30's, and t h e y ' v e  f a l l e n  p r e t t y  d r a m a t i c a l l y ,  T h i s  is 
p l o t t e d  on a l o g a r i t h m i c  s c a l e ,  s o  t h e  f a l l o f f  is q u i t e  
s u b s t a n t i a l .  The  r a t e s  a r e  down p r e t t y  much now i n  t h e  r ea lm 
o f  wondering i f  w e  c a n  d o  any more t o  improve t h e  a c c i d e n t  
r a t e  by l o o k i n g  a t  t h e  improvement o f  t h e  a i r c r a f t  o r  t h e  
sys t em.  

T h i s  n e x t  s l i d e  is j u s t  a n  impact  c h a r t  t h a t  shows t h a t  
a c c i d e n t s ,  i n  a d d i t i o n  t o  c o s t i n g  l i v e s ,  c o s t  a l o t  o f  
money. Someone h a s  t o  pay i t ,  b u t  i f  w e  d o n ' t  have t o  pay 
i t ,  w e ' l l  have  p l e n t y  t o  d e v e l o p  a i r  t r a n s p o r t a t i o n .  So 
t h a t ' s  a n  economic p lug  f o r  s a f e t y  and  g e t s  away from j u s t  
maybe t h e  a l t r u i s t i c  and v e r y  mora l  view o f  s a v i n g  l i v e s .  

T h i s  n e x t  s l i d e  is a n o t h e r  p r e s e n t a t i o n  t h a t  you may 
h a v e  s e e n  b e f o r e  of  t h e  d i s t r i b u t i o n  o f  h u l l  l o s s  a c c i d e n t s  
b y  p h a s e s  o f  t h e  f l i g h t .  Of s i g n i f i c a n c e  h e r e  a r e  t h e  
numbers a t  t h e  bot tom t h a t  show t h e  p e r c e n t a g e  o f  time of  
e x p o s u r e  t o  t h e  d i f f e r e n t  p h a s e s  o f  f l i g h t .  The f i g u r e s  a t  
t h e  t o p  show t h e  a c t u a l  p e r c e n t a g e  o f  a c c i d e n t s  o c c u r r i n g  i n  
each phase  o f  f l i g h t .  So, f o r  example,  i n  1 2  p e r c e n t  o f  t h e  
t i m e  s p e n t  i n  t a k e o f f ,  i n i t i a l  and c l i m b  p h a s e s ,  i n i t i a l  
c l i m b  and c l i m b  o u t ,  t h i r t y - e i g h t  and a h a l f  p e r c e n t  o f  a l l  
a c c i d e n t s  o c c u r  i n  t h a t  regime, and of c o u r s e ,  i n  t h e  
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l a n d i n g  a r e a s ,  a s  you would e x p e c t ,  53 p e r c e n t  o f  t h e  
a c c i d e n t s  o c c u r  w i t h  a 1 4  p e r c e n t  e x p o s u r e  time. 

T h i s  s l i d e  p r e s e n t s  f a c t o r s  i n  f a t a l  a c c i d e n t s  t h a t  
have  been d e t e r m i n e d  by t h e  a p p r o p r i a t e  a u t h o r i t i e s ,  I t  d o e s  
s e t  t h e  p r i o r i t i e s  where work r e a l l y  n e e d s  t o  b e  done.  You 
c a n  see t h a t  t h e  crew human f a c t o r s  a r e a  n e e d s  some 
a t  t e n t  i on .  

The r e a s o n  t h a t  t h e  U.S. comes i n  p r e t t y  well on t h i s  
compar ison  b e a r s  w i t n e s s  t o  a un ique  s i t u a t i o n  t h a t  w e  have  
here  i n  t h i s  c o u n t r y .  The U , S .  m a n u f a c t u r e r s  a c c o u n t  f o r  
a b o u t  80 p e r c e n t  of  t h e  w o r l d ' s  a i r l i n e  f l e e t s ,  The FAA,  
m a n u f a c t u r e r s ,  and a i r l i n e s  have an  i n t e g r a t e d  r e l a t i o n s h i p  
i n  t h i s  c o u n t r y ,  u n l i k e  o t h e r  areas  o f  t h e  w o r l d ,  t h a t  
p r o v i d e s  a most e f f i c i e n t  and s t a n d a r d i z e d  f e e d b a c k ,  
i m p e r f e c t  a s  i t  may be .  The  U m S m  and Europe a l s o  have t h e  
a d v a n t a g e  o f  a l a r g e r  p o o l  of s k i l l e d  a n d -  educated worke r s  
t o  draw from f o r  t h e  a v i a t i o n  e f f o r t .  Y e t ,  o n l y  two d e c a d e s  
a g o ,  o u r  r e c o r d  was n o t  o n e  t o  b e  proud of .  We have l e a r n e d  
from e x p e r i e n c e ,  Not o n l y  was t h e  FAA a powerfu l  f o r c e  f o r  
compl i ance  w i t h  good o p e r a t i n g  p r a c t i c e s ,  t h e  p i l o t s '  
o r g a n i z a t i o n s  s p e n t  a g r e a t  amount o f  e f f o r t  i n  e d u c a t i n g  
t h e i r  members and f o s t e r i n g  s a f e t y  awareness .  The a i r l i n e s  
g r a d u a l l y  e s t a b l i s h e d  s a f e t y  o f f i c e r s  o r  d e p a r t m e n t s  t o  g i v e  
emphas i s  t o  t h e  need f o r  a t t e n t i o n  t o  o p e r a t i n g  i n  a s a f e  
manner. A i r l i n e  e n g i n e e r i n g  d e p a r t m e n t s  s e r v e d  t h e  s a f e t y  
f u n c t i o n  a d m i r a b l y  t h r o u g h  t h e i r  q u e s t  f o r  e f f i c i e n c y  and 
r e l i a b i l i t y .  T h e r e  were a l o t  of  t h i n g s  g o i n g  f o r  s a f e t y  
improvement i n  t h e  Uni ted  S t a t e s .  

W e  have come a l o n g  way i n  e s t a b l i s h i n g  t h i s  r e c o r d  of 
s a f e  t r a v e l  and d e p e n d a b i l i t y  i n  t h e  m i n d s  o f  t h e  m a j o r i t y  
o f  p a s s e n g e r s ,  T h e  l e v e l  of o p e r a t i o n a l  s a f e t y  f a r  exceeds  
t h a t  r e q u i r e d  a s  a minimum a c c e p t a b l e  l e v e l  of s a f e t y  by t h e  
r e g u l a t i o n s .  W e  c a l l  t h i s  exceedance  o f  t h e  margin  o f  
s a f e t y .  I t  c a n n o t  be  measured i n  q u a n t i t a t i v e  terms, b u t  i t  
i s  compr ised  o f  many, many f a c t o r s .  For  example,  t h e  
mechan ica l  p a r t  o f  t h e  sys tem h a s  evo lved  t o  a v e r y  h i g h  
d e g r e e  o f  r e l i a b i l i t y .  The communicat ions ne twork ,  though w e  
c a n  a l l  f i n d )  f a u l t  w i t h  i t ,  p e r m i t s  f a r  more i n f o r m a t i o n  t o  
b e  pas sed  t h a n  e v e r  b e f o r e ,  N a v i g a t i o n  equipment  and weather  
r a d a r  p r o v i d e  means o f  p r e c i s e  r e c k o n i n g  and a v o i d a n c e  o f  
s e v e r e  w e a t h e r ,  Main tenance  methods have  a l s o  improved w i t h  
new ways o f  i n s u r i n g  t h a t  t h e  machine and i t s  equipment  w i l l  
p e r f o r m  p r o p e r l y .  And t r a i n i n g  methods,  a s  w e  t a l k e d  a b o u t  
y e s t e r d a y ,  have ,  o f  c o u r s e ,  improved d r a s t i c a l l y ,  a s  h a s  o u r  
u n d e r s t a n d i n g  o f  t h e  human o p e r a t o r  and t h e  ways i n  which he  
m a k e s  d e c i s i o n s  and p e r f o r m s  t a s k s .  

Technology i s  t h e  handmaiden of a v i a t i o n  p r o g r e s s .  
Always r e spond ing  t o  economic f a c t o r s ,  t e c h n o l o g y  h a s  
p r o v i d e d  t h e  pe r fo rmance  g a i n s  t h a t  t r a d i t i o n a l l y  k e p t  t h e  
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a i r l i n e  o n e  s t e p  ahead of  t h e  banke r s .  The  economic 
p r e s s u r e s  now b e i n g  f e l t  have g e n e r a t e d  a f l o o d  of t e c h n i c a l  
i n n o v a t i o n s  t h a t  a r e  a p p e a r i n g  i n  c o c k p i t s ,  s t ruc tures ,  
e n g i n e s  and a c c e s s o r y  equipment .  C o i n c i d e n t a l l y ,  t h e s e  
p r e s s u r e s  a r e  chang ing  t h e  p r o c e d u r e s  t h a t  w e  have 
t r a d i t i o n a l l y  become used t o .  Route s t r u c t u r e s  a r e  changed ,  
new freedom of  e n t r y  and  e x i t  t o  t h e  markets  is t e s t i n g  t h e  
c o n v e n t i o n s  o f  a v i a t i o n .  I n  s h o r t ,  w e  are  o p e r a t i n g  i n  a 
d e s t a b i l i z e d  env i ronmen t .  

The h i s t o r y  o f  a i r  t r a n s p o r t a t i o n  development  is 
r e p l e t e  w i t h  examples  o f  moves t o  s t a n d a r d i z e  c e r t a i n  
f u n c t i o n s .  For  t h e  most  p a r t ,  t h i s  s t a n d a r d i z a t i o n  was 
r a t i o n a l l y  u n d e r t a k e n  a s  a r e s u l t  o f  t h e  f i n d i n g s  o f  many 
a c c i d e n t  i n v e s t i g a t i o n s  t h a t  c l e a r l y  i n d i c a t e d  a n  i n a b i l i t y  
o f  t h e  d e s i g n e r  t o  a n t i c i p a t e  c e r t a i n  a c t i o n s  o f  t h e  crew o r  
pe r fo rmance  o f  t h e  a i r p l a n e  under  unexpec ted  o p e r a t i o n a l  
c o n d i t i o n s ,  and a n  i n a b i l i t y  of t h e  crew t o  c o n t r o l  many 
v a r i a b l e s  a t  once  d u r i n g  c r i t i c a l  p h a s e s  o f  t h e  o p e r a t i o n .  
T h u s ,  w e  have t h e  s t a n d a r d i z e d  t h r e e - d e g r e e  g l i d e  s l o p e ,  
c h e c k 1  ists, ma in tenance  p r o c e d u r e s ,  s t a n d a r d i z e d  t r a i n i n g  
r e q u i r e m e n t s ,  s t a n d a r d i z e d  medical c h e c k s ,  crew re s t  
r e g u l a t i o n s ,  s t a n d a r d i z e d  wea the r  o b s e r v a t i o n  f o r m a t s  and so 
o n ,  a l l  e f f e c t i v e  i n  c u t t i n g  down t h e  amount of u n c e r t a i n t y  
o f  when t h e  p i l o t  h a s  t o  make a d e c i s i o n  e i t h e r  i n  f l i g h t  
p l a n n i n g  o r  i n  o p e r a t i o n .  G r a d u a l l y ,  t h e  s u p p o r t i n g  
i n f r a s t r u c t u r e  o f  t h e  a v i a t i o n  b u s i n e s s  grew t o  i n s u r e  t h a t  
t h e  p i l o t  c o u l d  make h i s  d e c i s i o n s  w i t h  a r e a s o n a b l e  amount 
o f  c o n f i d e n c e .  T h i s  h a s  r e s u l t e d  i n  a s t a b i l i z a t i o n  t h a t  
h a s  e s t a b l i s h e d  a v e r y  c o m f o r t a b l e  marg in  o f  s a f e t y .  I t  
t r a n s l a t e s  i n t o  a sys tem t h a t  is  v e r y  f o r g i v i n g  of  e r r o r .  

However, i t ' s  wor th  n o t i n g  t h a t  w h i l e  t h e  human 
i n t e l l e c t  h a s  c r e a t e d  t h i s  marve lous  s y s t e m ,  t h e  human i n  
t h e  c o c k p i t  t h a t  h a s  t o  con tend  w i t h  a l l  t h e s e  improvements,  
o f t e n  making s n a p  d e c i s i o n s  t h a t  c a n  d e t e r m i n e  t h e  
d i f f e r e n c e  between s a f e t y  and t r a g e d y ,  is  s t i l l  t h e  o l d  Mark 
I Human Being t h a t  went  a l o f t  i n  b a l l o o n s  i n  t h e  17OO1s, 
a t t e m p t e d  h e a v i e r - t h a n - a i r  f l i g h t  'in t h e  1800's, and 
t r iumphed a t  K i t t y  Hawk i n  1903. T h e r e  h a s  been no 
comparab le  improvement i n  o l d  Mark I Human Being a s  r e g a r d s  
s k e l e t a l  o r  muscu la r  s t r e n g t h ,  speed  o f  r e a c t i o n ,  improved 
v i s i o n  and h e a r i n g ,  men ta l  c a p a c i t y  o r  any o t h e r  human 
a t t r i b u t e .  

Ye d o n ' t  even have  a Mark I,  Mod I o r  Mod II! 

So t h i s  p r e s e n t s  u s  w i t h  t h e  dilemma o f  how t o  u s e  t h i s  
new t e c h n o l o g y  t o  i t s  b e s t  a d v a n t a g e  and s t i l l  m a i n t a i n  
c o n t r o l  o v e r  i t .  W e  have t o  d e t e r m i n e  how t o  b r i d g e  t h e  g a p  
between t h e  c a p a b i l i t i e s  of man and machine.  

Added t o  t h e  t e c h n o l o g i c a l  c h a l l e n g e s  j u s t  ment ioned  
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a r e  t h e  changes  i n  t h e  o p e r a t i o n a l  p i c t u r e .  D e r e g u l a t i o n  h a s  
spawned an e n t i r e l y  new o p e r a t i o n a l  game. S m a l l e r  a i r l i n e s  
h a v e  o r g a n i z e d  and  have  e n t e r e d  t h e  m a r k e t  w i t h  l e a n  
o r g a n i z a t i o n a l  s t a f f i n g .  And y e s t e r d a y  w e  hea rd  v e r y  c l e a r l y  
how w e l l  t h e y  a r e  cop ing  w i t h  t h i s  s i t u a t i o n .  They 've  done  
v e r y  w e l l  s a f e t y - w i s e ,  so  f a r .  The l a r g e r ,  o l d e r  a i r l i n e s  
h a v e  been  f o r c e d  t o  t r i m  s t a f f i n g .  To d a t e  w e  have s e e n  
m e d i c a l  s t a f f s ,  m e t e o r o l o g y  s t a f f s ,  e n g i n e e r i n g  s t a f f s  and 
s a f e t y  s t a f f s  c u t  back  o r  e l i m i n a t e d .  I n  a s t a b i l i z e d  
env i ronmen t ,  t h e s e  i m p a c t s  migh t  b e  accommodated w i t h  l i t t l e  
e f f e c t .  However, I wonder how w e l l  t h e  managements o f  t h e  
l a r g e  a i r l i n e s  and t h e  new e n t r y  s m a l l  a i r l i n e s  a r e  c o p i n g  
w i t h  i n t r o d u c t i o n  of t h i s  f l o o d  of  new t e c h n o l o g y  and t h e  
o t h e r  c h a n g e s  i n  t h e  sys t em.  The answer m u s t  l i e  i n  how t h e  
s a f e t y  f u n c t i o n  is p r e s e r v e d  w i t h i n  t h i s  new s i t u a t i o n .  
Human b e i n g s  a r e  r emarkab ly  a d a p t i v e  o r g a n i s m s ,  and  i f  t h e  
m o t i v a t i o n  is r i g h t ,  t h e y  c a n  f u n c t i o n  i n  a v a r i e t y  o f  
e f f e c t i v e  ways. The bot tom l i n e  is t h a t  t h e  o r g a n i z a t i o n  
m u s t  p r o v i d e  f o r  e f f e c t i v e  means o f  s e l e c t i n g ,  t r a i n i n g ,  
m o t i v a t i n g ,  s u p e r v i s i n g  and s u p p o r t i n g  i t s  f l i g h t  and 
ma in tenance  crews t o  e n s u r e  t h a t  t h e y  have  t h e  b e s t  
g r o u n d i n g  i n  knowledge and e x p e r i e n c e  a v a i l a b l e .  

SAFETY AWARENESS 

The term " S a f e t y "  de f i e s  p r e c i s e  d e f i n i t i o n ,  J e r r y  
L e d e r e r ,  i n  h i s  Wings Club a d d r e s s  l a s t  y e a r  o n  s a f e t y  
p e r s p e c t i v e s ,  no ted  t h a t  s a f e t y  i s  a r e l a t i v e  term t h a t  m u s t  
b e  i n t e r p r e t e d  i n  t h e  c o n t e x t  of what  is a c c e p t a b l e  to  t h e  
p u b l i c .  Some p e o p l e  would r a t h e r  speak  of  r i s k  management 
t h a n  s a f e t y .  T h e r e  is a s u b t l e  d i f f e r e n c e  h e r e .  The term 
r i s k  management c o n f r o n t s  r e a l i t y  and  r e c o g n i z e s  t h e  
i n e v i t a b i l i t y  o f  r i s k ,  S a f e t y ,  on  t h e  o t h e r  hand ,  i m p l i e s  an  
i d e a l  t h a t  m u s t  b e  s o u g h t ,  though neve r  a b s o l u t e l y  r e a c h e d .  
P e r h a p s  i t  is  a m a t t e r  of a t t i t u d e .  Maybe we'd t r y  h a r d e r  i f  
we s e e k  s a f e t y  t h a n  i f  w e  m e r e l y  manage r i s k .  

But r i s k  management is a good concep t .  The i d e a  o f  
managing r i s k  a p p e a l s  t o  t h e  ego  b e c a u s e  i t  i m p l i e s  c o n t r o l .  
S a f e t y  is more o f  a n  a b s t r a c t  c o n c e p t .  R i s k  management l e n d s  
i t s e l f  n i c e l y  t o  p r o c e s s e s  t h a t  c a n  be measured ,  s u c h  a s  
i n s u r i n g  r e l i a b i l i t y  i n  hardware  pe r fo rmance ,  I f  o n e  can  
d e f i n e  a f a i l u r e  r a t e  o f  a component by  keep ing  pe r fo rmance  
r e c o r d s  o f  a large number o f  components ,  o n e  h a s  a 
q u a n t i t a t i v e  h a n d l e  on  t h e  r i s k  of f a i l u r e .  When w e  g e t  away 
from hardware ,  however ,  and t a l k  of human e r r o r  o r  f a i l u r e  
i n  t h e  c o n t e x t  of r i s k  management, w e  have q u i t e  a d i f f e r e n t  
s i t u a t i o n .  W e  a re  no l o n g e r  i n  a q u a n t i t a t i v e  f i e l d ;  w e  a r e  
v e r y  d e f i n i t e l y  i n  a q u a l i t a t i v e  o r  s u b j e c t i v e  mode. 

What t h e n  of r i s k ?  R i s k  comes a b o u t  b e c a u s e  of 
i g n o r a n c e ,  coup led  w i t h  a p e r c e i v e d  need to act ,  A t  t h e  v e r y  
s i m p l e s t ,  € o r  example, i f  w e  g e t  i n t o  a c o c k p i t  o f  an  
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a i r p l a n e  t h a t  w e  h a v e n ' t  been checked o u t  i n ,  and p roceed  t o  
f l y  t h e  b o s s  and h i s  s t a f f  t o  a d i s t a n t  a i r p o r t  w i t h o u t  
c h e c k i n g  t h e  wea the r  b e c a u s e  t h e  boss  s a i d  t h a t  h e  had t o  
g e t  home r i g h t  now, t h e r e ' s  no one  i n  t h i s  room t h a t  would 
d i s p u t e  t h a t  t h i s  o p e r a t i o n  is p o t e n t i a l l y  a t  g r e a t  r i s k .  On 
t h e  o t h e r  hand,  i f  w e  a r e  t h o r o u g h l y  checked  o u t  i n  t h e  
a i r p l a n e ,  have  p r a c t i c e d  ex t r eme  emergency p r o c e d u r e s  i n  t h e  
s i m u l a t o r ,  have  a l o t  o f  t i m e  i n  t y p e ,  have  a s t r o n g  
background i n  u n d e r s t a n d i n g  wea the r  and e x p e r i e n c e  i n  f l y i n g  
i n  bad w e a t h e r ,  and m a i n t a i n  a p r o f e s s i o n a l  awareness  o f  
s a f e t y  f a c t o r s ,  and have  a b o s s  t h a t  d e f e r s  t o  h i s  f l i g h t  
crew's judgment a b o u t  t h e  l i k e l i h o o d  of  s a f e l y  c o m p l e t i n g  
t h e  f l i g h t ,  I t h i n k  you would a l l  a g r e e  t h a t  t h e  r i s k  h a s  
been s u b s t a n t i a l l y  r educed .  To t h e  e x t e n t  t h a t  t h e  s e v e r a l  
f a c t o r s  ment ioned i n  t h i s  example can  b e  managed, w e  have 
managed t h e  r i s k .  
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Man is a r i s k  t a k i n g  an ima l .  He w i l l  a lways  c h a f e  a t  
b o u n d a r i e s ,  p r o b i n g ,  t e s t i n g  and f i n a l l y  v e n t u r i n g  beyond t o  
see what a w a i t s .  If i t  w e r e n ' t  so ,  w e  would have  c e a s e d  t o  
e x i s t  a s  a s p e c i e s  l o n g  ago .  Sometimes h e ' s  s u c c e s s f u l ;  
somet imes  h e ' s  s u r p r i s e d ;  and sometimes h e  d i e s .  

S i n c e  i t  is i n c o n c e i v a b l e  f o r  man t o  remain i n a c t i v e ,  
h e  m u s t  a c t .  W e  m u s t ,  t h e r e f o r e ,  r e d u c e  o u r  i g n o r a n c e  i n  
o r d e r  t o  r educe  r i s k ,  o r  p r e f e r a b l e ,  t o  c l o s e l y  a p p r o a c h  
t h a t  i d e a  o f  s a f e t y .  We do  t h i s  t h r o u g h  l e a r n i n g  a s  much 
a b o u t  o u r  machines  a s  w e  c a n ,  by l e a r n i n g  a s  much a b o u t  t h e  
env i ronmen t  i n  which w e  w i l l  be  f l y i n g ,  by l e a r n i n g  a s  much 
a b o u t  o u r  o r g a n i z a t i o n  t o  make s u r e  t h a t  w e  u n d e r s t a n d  i t s  
i n e v i t a b l e  weaknesses ,  where t h e y  a r e ,  what  d e p a r t m e n t  one  
c a n  depend on s t r o n g l y ,  o r  when i t  is b e t t e r  t o  t a k e  a 
l i t t l e  e x t r a  a c t i o n  on  o u r  p a r t ,  and by l e a r n i n g  a s  much a s  
w e  can  ( o r  d a r e )  a b o u t  o u r s e l v e s .  W e  must  keep  o u r  minds 
and b o d i e s  i n  a s  o p e r a b l e  a shape  a s  p o s s i b l e  a g a i n s t  t h a t  
u l t i m a t e  c h a l l e n g e  t h a t  a "Murphy" o r  e l e c t r o n i c  g l i t c h  o r  
Mother N a t u r e  w i l l  e v e n t u a l l y  throw a t  u s ,  u s u a l l y  a t  t h e  
l e a s t  e x p e c t e d  t i m e .  

We m u s t  m a i n t a i n  an awareness  o f  a l l  t h e  f a c t o r s  t h a t  
a f f e c t  s a f e t y  o f  f l i g h t  and e n s u r e  t h a t  t h e y  a r e  under  
c o n t r o l ,  e i t h e r  t h rough  t h e  d e s i g n  o r  t h rough  o u r  s k i l l f u l  
o p e r a t i o n  . 

P i l o t  e d u c a t i o n  sometimes h a s  been  d e s c r i b e d  a s  a h o r s e  
w a t e r i n g  problem. I w i l l  a t t e n d ,  a mee t ing  o f  t h e  O r i e n t  
A i r l i n e s  A s s o c i a t i o n  i n  Manila n e x t  w e e k  t h a t  h a s  t h e  theme: 
"Changing A t t i t u d e s  i n  t h e  Face o f  P r o g r e s s . "  The p a p e r s  
t h a t  a r e  t o  be  p r e s e n t e d  d e a l  w i t h  t h e  i n t e r f a c e  between t h e  
human and t h e  sys t em,  S i n c e  t h e  sys tem is d e s i g n e d  by 
humans w i t h  a l l  of  t h e  p o t e n t i a l  f o r  e r r o r  t h a t  t h a t  
i m p l i e s ,  w e  a r e  f a c e d  w i t h  t h e  problem of  e d u c a t i n g  a p i l o t  
t o  d e a l  s u c c e s s f u l l y  w i t h  a sys tem t h a t  may o r  may n o t  work 
t h e  way i t  is i n t e n d e d  t o  work. The re  a r e  many management 
t e x t b o o k s  w r i t t e n  a b o u t  d e c i s i o n  making under  u n c e r t a i n t y .  
T h i s  is c e r t a i n l y  a good d e s c r i p t i o n  o f  t h e  p i l o t ' s  
problems.  

The p i l o t  s t a r t s  o u t  w i t h  h i s  i n i t i a l  t r a i n i n g ,  
f o l l o w e d  by some p e r i o d  o f  l o g g i n g  t i m e  and g a i n i n g  
e x p e r i e n c e .  I f  h e ' s  w i s e ,  r e c u r r e n t  t r a i n i n g  w i l l  f o l l o w  
e i t h e r  i n  f l i g h t  o r  s i m u l a t o r ;  p r e f e r a b l y  b o t h ,  and s t u d y .  
I h e a r  from a l o t  o f  o l d  heads  t h e s e  d a y s  t h a t  t h r y o u n g e r  
g e n e r a t i o n  coming i n t o  t h e  f l y i n g  game is n o t  h i t t i n g  t h e  
books  l i k e  t h e y  s h o u l d  o f f  d u t y .  I d o n ' t  know whether  
t h a t ' s  t r u e  o r  n o t .  I hope t h a t  i t  indeed  i s  n o t  t r u e ,  
T h e r e ' s  no way t h a t  a p i l o t  c a n  l e a r n  e v e r y t h i n g  needed t o  
keep  o u t  o f  t r o u b l e  w i t h o u t  spend ing  a l o t  o f  t i m e  b u r n i n g  
t h e  m i d n i g h t  o i l ,  l e a r n i n g  e v e r y t h i n g  h e  can  a b o u t  t h e  
a i r c r a f t  t y p e s  h e ' s  f l y i n g ,  a b o u t  w e a t h e r ,  p r o c e d u r e s ,  
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emergency p r o c e d u r e s ,  ae rodynamics ,  o p e r a t i o n s  i n  f o u l  
wea the r  and s o  on. The p r o f e s s i o n  o f  f l y i n g  demands a n  
a b s o r b i n g  mind. The p r o f e s s i o n a l  p i l o t  w i l l  p r e p a r e  h i m s e l f  
f o r  t h e  e v e n t u a l  t r a n s i t i o n  i n t o  new equipment  w i t h o u t  
w a i t i n g  f o r  t h e  f o r m a l  company t r a i n i n g  program. H e ' l l  
m a i n t a i n  an  a w a r e n e s s  o f  w h a t ' s  coming down t h e  road  and be 
r e a d y  f o r  it. 

J e r r y  Lederer is fond o f  q u o t i n g  Ralph  Waldo Emerson's 
phase  : "Learn  from t h e  m i s t a k e s  o f  o t h e r s ,  y o u ' l l  neve r  
l i v e  l o n g  enough t o  make them a l l  y o u r s e l f . "  And t h a t  was 
more o r  l e s s  t h e  b a s i s  f o r  t h e  found ing  o f  t h e  F l i g h t  S a f e t y  
Founda t ion .  And w e  f o l l o w  t h a t  theme today .  The i n d i v i d u a l  
a i r l i n e  p i l o t  h a s  a d i f f i c u l t  t i m e  f i n d i n g  o u t  a b o u t  s a f e t y  
i n f o r m a t i o n  o u t s i d e  o f  t h e  i n s t i t u t i o n a l  i s s u a n c e s  o f  FAA 
b u l l e t i n s  o r  t h e  m a n u f a c t u r e r ' s  d i r e c t i v e s .  The Founda t ion  
p u b l i s h e s  q u i t e  a number o f  b u l l e t i n s ,  a s  shown i n  t h i s  
montage I a l s o  have  h e r e  w i t h  m e  a sample  b i n d e r  f u l l  of a 
y e a r ' s  b u l l e t i n s  t h a t  y o u ' r e  welcome t o  p e r u s e  and look a t ,  
a t  your  le isure .  I wish  t h a t  I c o u l d  have  b r o u g h t  enough t o  
send  home w i t h  everybody,  b u t  t h a t  was a p h y s i c a l  
i m p o s s i b i l i t y ,  

W e  f i n d  a wide  v a r i a n c e  among o u r  4 0 0  member 
o r g a n i z a t i o n s  i n  how t h e y  make s a f e t y  i n f o r m a t i o n  a v a i l a b l e  
t o  t h e i r  employees.  I n  g e n e r a l ,  t h e r e ' s  a good c o r r e l a t i o n  
between a i r l i n e s  and c o r p o r a t e  f l i g h t  d e p a r t m e n t s  t h a t  have 
e x c e l l e n t  s a f e t y  r e c o r d s  and t h o s e  t h a t  have  some 
i d e n t i f i a b l e  s a f e t y  f u n c t i o n ,  w h e t h e r  i t ' s  an  a c t u a l  s a f e t y  
d e p a r t m e n t  s t a f f e d  w i t h  s e v e r a l  p e o p l e ,  o r  an i n d i v i d u a l  
t h a t  is d e s i g n a t e d  a s  s a f e t y  o f f i c e r ,  o r  t h e  f u n c t i o n  is 
p r e s e r v e d  w i t h i n  t h e  normal  o p e r a t i o n a l  o r g a n i z a t i o n .  The 
more e n l i g h t e n e d  a i r l i n e s  e s t a b l i s h  t h i s  f u n c t i o n  t o  b e  t h e  
o r g a n i z a t i o n ' s  s a f e t y  ombudsman w i t h  f u l l  s u p p o r t  o f  t h e  
management. And when I s a y  f u l l  s u p p o r t  o f  management, I 
mean j u s t  t h a t ;  t h a t  management d o e s  n o t  i n t e r f e r e  o r  become 
n o s e y  a b o u t  who's d o i n g  what ,  b u t  t h a t  t h e y  want t o  make 
c e r t a i n  t h a t  t h e r e  is, a s  i t  were, a n e u t r a l  t h i r d  p a r t y  o r  
ombudsman w i t h i n  t h e  company t o  whom t h e  crews and t h e  
ma in tenance  p e o p l e  can c o n f i d e  i f  t h e y ' v e  g o t  s a f e t y  
problems.  We've h e a r d  v a r i a n t s  o n  t h i s  y e s t e r d a y  i n  some o f  
t h e  d e s c r i p t i o n s  o f  how t h e  r e g i o n a l  a i r l i n e s  were cop ing  
w i t h  t h e  problems.  

The s a f e t y  f u n c t i o n  c o l l e c t s  and d i s s e m i n a t e s  s a f e t y  
i n f o r m a t i o n  from w i t h i n  and w i t h o u t  t h e  company t o  
o p e r a t i o n s ,  m a i n t e n a n c e  and management. I n  f u l l .  m u t u a l l y  
s u p p o r t i v e  p a r t n e r s h i p  w i t h  management and  t h e  o p e r a t i n g  
crews and ma in tenance  s t a f f ,  t h i s  c a n  be an  e x t r e m e l y  
e f f e c t i v e  f u n c t i o n  i n  keep ing  t h e  a i r l i n e  o u t  of t r o u b l e .  
One o f  t h e  many p i l o t  o r g a n i z a t i o n  members o f  t h e  f o u n d a t i o n  
h a s  c o n t r a c t e d  w i t h  u s  t o  f u r n i s h  e v e r y  member o f  t h e i r  
o r g a n i z a t i o n  w i t h  a p e r s o n a l  copy o f  o u r  month ly  A c c i d e n t  

166 



P r e v e n t i o n  B u l l e t i n .  T h a t  came a b o u t  b e c a u s e  i n  some 
compan ies ,  who were f u l l  members of t h e  f o u n d a t i o n ,  o u r  
b u l l e t i n s  neve r  g o t  beyond t h e  o p e r a t i o n s  d i r e c t o r ' s  d e s k ,  
s o  t h e  p i l o t s '  un ion  took i t  upon t h e m s e l v e s  t o  s p r e a d  t h e  
word to  a l l  of  t h e i r  o p e r a t i n g  crews. NOW, on  t h e  o t h e r  
hand ,  many a i r l i n e s  d i s t r i b u t e  o u r  f u l l  r ange  o f  
p u b l i c a t i o n s  t o  t h e i r  p i l o t  d o m i c i l e  o f f i c e s  where t h e y  a r e  
a v a i l a b l e  f o r  p e r u s a l  i n  t h e  p i l o t s '  l ounge  o r  on  t h e  
b u l l e t i n  b o a r d s ,  N e a r l y  a l l  o f  o u r  a i r l i n e  members r e p r i n t  
o r  e x t r a c t  from o u r  p u b l i c a t i o n s  i n  t h e i r  i n t e r n a l  
p u b l i c a t i o n s  o n  s a f e t y  and  o p e r a t i o n s .  

T h i s  l a s t  s l i d e  t h a t  I have  h e r e  is a r e p r e s e n t a t i o n  o f  
a n o t h e r  s a f e t y  f u n c t i o n  t h a t  t h e  f o u n d a t i o n  p r o v i d e s  i n  
terms o f  workshops and s e m i n a r s ,  W e  have  e v e r y  Autumn an 
i n t e r n a t i o n a l  a i r  s a f e t y  seminar directed t o  a i r  ca r r i e r  
f l i g h t ,  p r i m a r i l y ,  h u t  n o t  e x c l u s i v e l y ,  i n t e r n a t i o n a l  and 
b i g  i r o n .  It 's h e l d  at v a r i o u s  l o c a t i o n s  around t h e  wor ld :  
R i o  t h i s  Autumn; w e  were i n  Johannesburg  l a s t  y e a r ,  i n  
C h r i s t c h u r c h ,  N e w  Zea land  and  i n  Acapulco b e f o r e .  N e x t  y e a r  
w e ' l l  be i n  Z u r i c h ,  and t h e n  i n  1985, w e ' l l  be  i n  Bos ton ,  
and  i n  Vancouver i n  1986. I hope t h a t  many o f  t h e  r e g i o n a l  
a i r l i n e s  h e r e  will t a k e  a d v a n t a g e  o f  a t t e n d i n g  and hav ing  a 
c h a n c e  t o  meet c o l l e a g u e s  i n  t h e  b u s i n e s s  from o v e r s e a s  and 
t o  exchange ideas  and  t h o u g h t s  a b o u t  s a f e t y .  

These s e m i n a r s  and workshops a r e  unique  because  t h e  
Founda t ion  is a n  i n d e p e n d e n t ,  n o n p r o f i t  o r g a n i z a t i o n .  W e  
have  no t i e s  t o  any  government  o r  s i n g l e  a v i a t i o n  f a c t i o n .  
W e  p r o v i d e  t h e s e  o b j e c t i v e  forums where  s a f e t y  i s sues  o f  a 
s e n s i t i v e  n a t u r e  c a n  be d i s c u s s e d  w i t h o u t  r a n c o r  o r  
i n c r i m i n a t i o n ,  and t h e y ' v e  worked p r e t t y  d a r n  w e l l  o v e r  t h e  
y e a r s .  

The  p o i n t  o f  t h e  f o r e g o i n g  is  n o t  t h a t  t h e  Founda t ion  
i s  t h e  o n l y  s o u r c e  o f  s a f e t y  m a t e r i a l ,  The re  a r e  many 
e x c e l l e n t  p u b l i c a t i o n s  t h a t  f e a t u r e  u s e f u l  and p r a c t i c a l  
a r t i c l e s  on s a f e t y  and s a f e t y  related t o p i c s .  Mentioned 
y e s t e r d a y  were good a r t i c l e s  i n  B u s i n e s s  Commercial 
A v i a t i o n ,  f o r  one;  F l i g h t  I n t e r n a t i o n a l ,  A v i a t i o n  Week ,  and 
t h e  f l e d g l i n g  I n t e r n a t i o n a l  J o u r n a l  of A v i a t i o n  S a f e t y  a r e  
o t h e r s ,  

The FAA p u b l i s h e s  a h o s t  o f  m a t e r i a l  on s a f e t y  from t h e  
Airmen ' s  I n f o r m a t i o n  Manual, t o  Adv i so ry  C i r c u l a r s ,  t o  
r e s e a r c h  r e p o r t s ,  c o v e r i n g  a v a r i e t y  o f  t o p i c s  c o n c e r n i n g  
t h e  a i r p l a n e ,  t h e  sys t em,  w e a t h e r ,  human f a c t o r s ,  and a i r  
t r a f f i c  c o n t r o l .  The NTSB's a c c i d e n t  r e p o r t s  and t h e i r  
g r e e n  s h e e t s  convey  v i t a l  i n f o r m a t i o n  a b o u t  t h e  p r o b a b l e  
c a u s e s  o f  a c c i d e n t s .  

A r e  t h e y  a v a i l a b l e  to t h e  p i l o t s ?  How many o f  you here  
r e g u l a r l y  see t h e s e  s o r t s  o f  t h i n g s ?  D o  you g e t  t h i s  
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f i l t e r e d  down t o  you? Not much -- n o t  much t r a n s m i s s i o n  o f  
i n f o r m a t i o n .  Of s p e c i a l  s i g n i f i c a n c e  a r e  t h e  e x c e l l e n t  
p u b l i c a t i o n s  coming o u t  o f  t h e  NASA A v i a t i o n  S a f e t y  
R e p o r t i n g  System O f f i c e .  CALLBACK and t h e  q u a r t e r l y  r e p o r t s  
c o n t a i n  i n f o r m a t i o n  a b o u t  human e r r o r  t h a t  is s i m p l y  
u n a v a i l a b l e  anywhere e lse .  NASA h a s  done  a g r e a t  p u b l i c  
s e r v i c e  i n  making CALLBACK a v a i l a b l e  t o  i n d i v i d u a l s  who 
e x p r e s s  an  i n t e r e s t  i n  r e c e i v i n g  it .  The s p e c i a l  r e p o r t s  
a r e  undoub ted ly  less  widesp read .  Company s a f e t y  o f f i c e r s  i n  
what  I c a l l  t h e  e n l i g h t e n e d  a i r l i n e s  a v a i l  t h e m s e l v e s  o f  a l l  
o f  t h i s ,  t h e y  make c o p i e s  a v a i l a b l e  f o r  d i r e c t  p e r u s a l  by 
t h e i r  s t a f f  o r  t h e y  p u b l i s h  e x c e r p t s  o r  t h e  meat  o f  these  
f a u l t s  and a r t i c l e s  i n  t h e i r  company b u l l e t i n s .  B u t ,  t h e n ,  
w e  come back t o  t h a t  o l d  h o r s e  w a t e r i n g  problem. How many 
p i l o t s  t a k e  t h e  time t o  r ead  i t  and e d u c a t e  t h e m s e l v e s ?  And 
t h e  m a n u f a c t u r e r s  p u b l i s h  good s t u f f ,  t o o .  Coming t o  mind 
i s  Douglas '  DC a p p r o a c h ,  and  t h e  Boeing A i r l i n e r ,  and s o  on. 
They c o n t a i n  e x c e l l e n t  i n f o r m a t i o n  a b o u t  s a f e  o p e r a t i n g  
p r a c t i c e s .  T h e y ' r e  g e n e r a l l y  a v a i l a b l e  f o r  t h e  a s k i n g .  
B u t ,  a g a i n ,  I s u s p e c t  t h a t  most  o f  you a r e  unaware o f  t h e  
e x i s t e n c e  o f  a l o t  o f  t h i s  o r  t h a t  you c a n  even g e t  them on 
a n  i n d i v i d u a l  b a s i s .  

Well, t h e  Founda t ion  was founded on t h e  p r i n c i p l e  o f  
s h a r i n g  s a f e t y  e x p e r i e n c e s  among i t s  members. To t h a t  end ,  
w e  r e g u l a r l y  r e c e i v e  t h e  in-house p u b l i c a t i o n s  o f  most o f  
o u r  o p e r a t i o n a l  members worldwide.  I t  g i v e s  u s  a v e r y  
un ique  p e r s p e c t i v e  on  s a f e t y  m a t t e r s .  Our  p u b l i c a t i o n s  
r e f l e c t  t h i s  p e r s p e c t i v e  i n  t o p i c s  a s  d i v e r s e  a s  human 
judgment  t r a i n i n g ,  m e n t a l  i n c a p a c i t a t i o n ,  wind s h e a r  
warn ing ,  and s o  on ,  and y o u ' l l  see t h e s e  and o t h e r  t o p i c s  
r e f e r r e d  t o  i n  t h e  sample  b u l l e t i n s  h e r e .  T h e r e ' s  a w e a l t h  
o f  s a f e t y  i n f o r m a t i o n  a v a i l a b l e .  What i s  done  w i t h  i t  is  
a n o t h e r  m a t t e r .  T h a t  depends  o n  t h e  i n d i v i d u a l s '  o r  
companies '  a t t i t u d e s  toward s a f e t y .  I s u s p e c t  t h a t  an  
o r g a n i z a t i o n  t h a t  h a s  had a f a t a l  a c c i d e n t  i n  i t s  e x p e r i e n c e  
h a s  a much d i f f e r e n t  a t t i t u d e  a b o u t  s a f e t y  i n f o r m a t i o n  t h a n  
o n e  t h a t  h a s  n o t  been  th rough  s u c h  a t r a g e d y .  

One o f  o u r  a i r l i n e  members h a s  e s t a b l i s h e d  a s a f e t y  
d e p a r t m e n t  headed by a n  a c t i v e  l i n e  c a p t a i n ,  a s s i s t e d  by a 
f 0 l l - t i m e  r e t u r n e d  m i l i t a r y  p i l o t ,  and augmented p a r t - t i m e  
by two f l i g h t  crew and two c a b i n  crew s t a f f  members. T h i s  
s a f e t y  d e p a r t m e n t  r e a d s  e v e r y  f l i g h t  r e c o r d  and c o n s u l t s  
p r i v a t e l y ,  w i t h o u t  r e c r i m i n a t i o n ,  w i t h  crews o f  f l i g h t s  
where i r r e g u l a r i t i e s  a r e  found.  T h i s  s a f e t y  d e p a r t m e n t  h a s  
e s t a b l i s h e d  a r a p p o r t  w i t h  t h e  crews t h a t  e n c o u r a g e s  p i l o t s  
and f l i g h t  a t t e n d a n t s  t o  come t o  them w i t h  c o n c e r n s  a b o u t  
p a r t i c u l a r  f l i g h t s  o r  s i t u a t i o n s  t h a t  need c o r r e c t i o n .  I 
would s u s p e c t  t h a t  t h e  marg in  o f  s a f e t y  i n  t h a t  a i r l i n e ' s  
o p e r a t i o n  is s u b s t a n t i a l  . 

A t  t h e  o t h e r  end of  t h e  spec t rum is an  o v e r s e a s  
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c o n f e r e n c e  a t t e n d e d  by t h e  F l i g h t  S a f e t y  Founda t ion  s e v e r a l  
y e a r s  ago  when t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System was j u s t  
b e g i n n i n g  i n  t h i s  c o u n t r y .  When o u r  d e l e g a t e  recommended 
t h e  e s t a b l i s h m e n t  o f  a n  anonymous r e p o r t i n g  sys t em l i k e  A S R S  
i n  t h e i r  r e g i o n ,  one  o f  t h e  f l i g h t  o p e r a t i o n s  d i r e c t o r s  
a t t e n d i n g  spoke  up t h a t  i n  h i s  a i r l i n e ,  i f  a p i l o t  commit ted 
a n  e r r o r ,  h e  was expec ted  t o  t e l l  h im a b o u t  i t;  t h e n  h e  
would d e t e r m i n e  h i s  punishment ,  How f o o l i s h  w e  a r e  i f  we 
d o n ' t  l i s t e n  t o  w h a t ' s  go ing  on i n  o u r  own o r g a n i z a t i o n  and 
t a k e  a c t i o n  t o  improve t h e  s i t u a t i o n .  

Well, t o  sum up, t h e n ,  r i s k  o c c u r s  b e c a u s e  o f  i g n o r a n c e  
and t h e  p e r c e i v e d  need t o  a c t .  W e  m u s t  c a r r y  on  t h e  
o p e r a t i o n ,  s o  t h e  p e r c e i v e d  need t o  a c t  i s  there .  W e  have 
t o  a c t .  I f  w e  a c t  w i t h  knowledge, t h e  r i s k  is reduced .  It 
behooves  e v e r y  p i l o t  and h i s  company t o  a v a i l  t h e m s e l v e s  o f  
e v e r y  b i t  o f  s a f e t y  and o p e r a t i o n a l  i n f o r m a t i o n  p o s s i b l e  and 
t o  employ i t  i n  a p r o f e s s i o n a l  manner t o  e n s u r e  t h a t  t h e  
f l i g h t  w i l l  be  r o u t i n e .  The Foundat ion  and t h e s e  o t h e r  
o r g a n i z a t i o n s  I mentioned a r e  h e r e  t o  h e l p  you t o  f i n d  t h e  
k ind  o f  i n f o r m a t i o n  t h a t  you n e e d ,  and i f  w e  can  h e l p  o u t  i n  
a n y  way, d o n ' t  h e s i t a t e  t o  c a l l  u s .  Thank you. 

DISCUSSION 

DR. LAUBER: Thank you, J a c k .  Why d o n ' t  w e ,  b e f o r e  w e  
p u t  Bill Reynard on,  t a k e  any q u e s t i o n s  f o r  J a c k  Enders .  Do 
w e  have  any o u t  here? Ed C a r r o l l  h a s  one .  

CAPT. CARROLL: J a c k ,  maybe t h e r e ' s  someth ing  to be  
l e a r n e d  from t h e  A u s t r a l i a n ,  South  P a c i f i c  e x p e r i e n c e .  T h e  
numbers seem t o  i n d i c a t e  t h a t  t h e y  have  b e t t e r  t h a n  two 
t imes t h e  e x p o s u r e  o r  s a f e t y  r e c o r d  t h a t  w e  have. And a l s o ,  
I g u e s s  an  a s s o c i a t e d  q u e s t i o n  a s  t o  what w e  migh t  l e a r n  
from them, i n  t h a t  r e g a r d ,  i s  t h e i r  r a t i o  o f  c o c k p i t  crew 
problems p a r a l l e l  t o  o u r s ,  o r  is t h e r e  a s h a r p  d i s t i n c t i o n  
t h e r e  a s  w e l l ?  

MR. ENDERS:  The re  have been a l o t  o f  p e o p l e  l o o k i n g  
i n t o  why t h a t  r e g i o n  of t h e  world h a s  s u b s t a n t i a l  margin 
o v e r  t h e  res t .  The re  a r e  s e v e r a l  f a c t o r s ,  I s u s p e c t ,  t h a t  
a r e  a t  work h e r e .  One is t h a t  t h e  A u s t r a l i a n s  have  had € o r  
many y e a r s  a mandatory  r e p o r t i n g  sys tem.  By l aw,  p i l o t s  a r e  
r e q u i r e d  t o  r e p o r t  i n c i d e n t s .  I ' v e  t a l k e d  w i t h  p i l o t s  o v e r  
t h e r e  who a r e  o f  t h e  o p i n i o n  t h a t  i f  t h e y  d i d n ' t  a l r e a d y  
h a v e  i t ,  i t  would be i m p o s s i b l e  t o  e s t a b l i s h  s u c h  a 
mandatory  sys t em i n  t o d a y ' s  s o c i a l  and economic env i ronmen t ,  
b u t  t h e y  have i t ,  and t h e y ' r e  h o l d i n g  on t o  i t .  And s o  I 
t h i n k  t h a t  sys t em c o u p l e d  w i t h  lower  d e n s i t y  o p e r a t i o n s ,  and 
w h i l e  t h e y  c e r t a i n l y  have  f o g  and low v i s i b i l i t y  w e a t h e r ,  
t h e y  d o n ' t  have  t h e  ex t r eme  c l i m a t i c  changes  t h a t  much o f  
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t h e  r e s t  o f  t h e  world h a s ,  a r e  p o s i t i v e  f a c t o r s  i n  t h e i r  
r e c o r d .  And t h e  o t h e r  v e r y  r e a l  f a c t o r  is t h a t  since 
t h e y ' r e  so f a r  from anywhere,  a i r c r a f t  l o g  a l o t  o f  t i m e  
e n r o u t e ,  s o  if you look a t  t h a t  o t h e r  g r a p h ,  t h a t  shows 53 
p e r c e n t  of  t h e  a c c i d e n t s  o c c u r  i n  t h e  approach  phase ,  i t  
a d d s  a l o t  o f  * 'nonevent" t i m e .  I t h i n k  a l l  of t h e s e  f a c t o r s  
a c c o u n t  f o r  t h e i r  good r e c o r d .  

CAPT. CARROLL: How a b o u t  t h e  crew invo lvemen t?  

MR. ENDERS: I d o n ' t  have enough i n f o r m a t i o n  a b o u t  t h a t  
t o  o f f e r  an o p i n i o n ,  E d ,  

DR, LAUBER: O t h e r  q u e s t i o n s  f o r  J a c k ?  

Thank YQU, J a c k .  A matter  o f  c u r i o s i t y ,  how many 
a i r l i n e s  r e p r e s e n t e d  h e r e ,  have  a r e c o g n i z a b l e  s a f e t y  
d e p a r t m e n t  o r  an  i n d i v i d u a l  i n  c h a r g e  o f  s a f e t y ?  Can we 
have  a show o f  hands  o n  t h a t .  How many p u b l i s h  a s a f e t y  
b u l l e t i n  o r  o t h e r w i s e  d i s s e m i n a t e  s a f e t y  i n f o r m a t i o n ?  Okay. 
I was c u r i o u s  a s  t o  e x a c t l y  what t h e  s i t u a t i o n  was. 

With t h a t ,  I ' l l  t u r n  t h e  podium o v e r  t o  B i l l  Reynard 
€ o r  d i s c u s s i o n  o f  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  Sys tem,  
which is a n o t h e r  approach  t o  p i l o t  s a f e t y  and e d u c a t i o n ,  
and ,  a g a i n ,  o f f e r s  a r i c h  s o u r c e  o f  m a t e r i a l  t h a t  you p e o p l e  
c o u l d  use  i n  p u t t i n g  t o g e t h e r  s a f e t y  a w a r e n e s s  programs. 
R i l l ?  
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THE A V I A T I O N  SAFETY REPORTING SYSTEM 

W. D. Reynard 

MR, REYNARD: Good morning. Happy t o  be h e r e  t o  g i v e  
you a f e w  m i n u t e s  w o r t h  o f  d e s c r i p t i o n  and a background on 
t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System. 

J a c k  and I a r e  i n  t h e  i n f o r m a t i o n  b u s i n e s s .  One o f  t h e  
g r e a t e s t  t r a v e s t i e s  t h a t  ex i s t  i n  any i n d u s t r y ,  b u t  
p a r t i c u l a r l y  i n  a v i a t i o n ,  i s  t o  have  o n e  g r o u p  of p e o p l e  
p o s s e s s e d  of u s e f u l  i n f o r m a t i o n  t h a t  c a n n o t ,  w i l l  n o t  o r  
somehow is n o t  s h a r e d  w i t h  a n o t h e r  g r o u p  t h a t  c o u l d  u s e  t h e  
same i n f o r m a t i o n .  We t r y  t o  overcome t h a t  by t h e  A v i a t i o n  
S a f e t y  R e p o r t i n g  System. I t 's  an  i n c i d e n t  r e p o r t i n g  sys t em 
t h a t  was i n i t i a t e d  i n  1975 a t  t h e  i n s t i g a t i o n  o f  t h e  F e d e r a l  
A v i a t i o n  A d m i n i s t r a t i o n  a s  a r e s u l t  o f  TWA 514- a t  D u l l e s  
A i r p o r t ,  a s  w e l l  a s  recommendat ions th rough  t h e  c o u r s e  o f  
y e a r s .  A s  you a l l  know t h i s  i n c i d e n t  r e p o r t i n g  is n o t h i n g  
new. 

I n  1975, t h e  FAA i n s t i t u t e d  t h e  A v i a t i o n  S a f e t y  
R e p o r t i n g  program, ASRP, I t  looked  v e r y  much l i k e  t h e  ASRS 
l o o k s  now. The problem was t h e  r e p a r t s  were b e i n g  s e n t  t o  
t h e  FAA. You can  imagine  how t h r i l l e d  t h e  community was a t  
t h e  p r o s p e c t  o f  s e n d i n g  r e p o r t s  of  human e r r o r  and i n c i d e n t s  
t o  t h e  same o r g a n i z a t i o n  t h a t ' s  g o i n g  t o  be w r i t i n g  t h e  
t i c k e t s  i f ,  i n  f a c t ,  t h e r e ' s  a v i o l a t i o n  of  t h e  FAR'S. 
Consequen t ly ,  t h e  FAA, i n  i t s  wisdom, looked  a b o u t  f o r  a 
d i s i n t e r e s t e d  t h i r d  p a r t y .  Everybody a g r e e d  on NASA s i m p l y  
because  w e  have a good r e s e a r c h  background,  we've g o t  
t a l e n t e d  human f a c t o r s  p e o p l e ,  and most i m p o r t a n t l y ,  w e  
d o n ' t  have  an en fo rcemen t  mandate.  

Consequen t ly  i n  1976, t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  
System, ASRS, was i n i t i a t e d .  And i t ' s  housed h e r e  a t  . A m e s  
p r i m a r i l y  because  w e  have t h e  l i f e  sciences d i r e c t o r a t e  and 
t h e  human f a c t o r s  r e s e a r c h  g r o u p  i n  t h i s  f a c i l i t y .  

The p u r p o s e  of  t h e  ASRS is  e s s e n t i a l l y  twofo ld .  W e  
i d e n t i f y  d e f i c i e n c i e s  and d i s c r e p a n c i e s  now. And i f  w e  c a n  
p u t  a f i x  an and g e t  someth ing  c u r e d  i n  a s h o r t  term, t h a t ' s  
good. I f  w e  c a n  a l s o  u s e  t h e  d a t a  f o r  l o n g  term 
i d e n t i f i c a t i o n  of  problems,  e x p l a n a t i o n s  o f  why and  p r o v i d e  
d a t a  f o r  p l a n n i n g  and p o l i c y  making, t h a t ' s  even better.  So 
w e  e s s e n t i a l l y  t r y  t o  approach  i t  w i t h  t h o s e  two o b j e c t i v e s  
i n  mind, 

The c o n c e p t  i s  a r e l a t i v e l y  s i m p l e  one. The A v i a t i o n  
S a f e t y  R e p o r t i n g  System is a b s o l u t e l y  v o l u n t a r y .  Nobody h a s  
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t o  r e p o r t  t o  ASRS. As opposed  t o  t h e  A u s t r a l i a n  sys t em and 
t h e  B r i t i s h  s y s t e m ,  o u r  sys t em r e g a r d e d  v o l u n t a r i n e s s  a s  
a b s o l u t e l y  c r i t i c a l .  W e  d i d n ' t  want anybody t o  f e e l  
compe l l ed  t o  do  someth ing  i n  t h e  s e n s e  t h a t  a l l  o f  u s  h a v e  
had t o  f i l l  o u t  fo rms ,  a c c i d e n t  r e p o r t s  fo rms ,  a n y  number of  
t h i n g s  t h a t  i n v o l v e  a d i s c u s s i o n  o f  what we've done .  I n  
t h o s e  c i r c u m s t a n c e s  you u s u a l l y  end  up w i t h  somebody j u s t  
f i l l i n g  i n  t h e  b l a n k s .  They t e l l  you a s  much a s  t h e y  need  
t o  t e l l  you,  and t h a t ' s  i t .  W e  wanted t o  g e t  o v e r  t h a t ,  
because t h e  rea l  g o a l  was t o  s e t  e x p l a n a t i o n s  o f  why t h i n g s  
happen.  

I t ' s  c o n f i d e n t i a l .  We're a b s o l u t e l y  p a r a n o i d  a b o u t  
c o n f i d e n t i a l i t y .  I n  t h e  c o u r s e  o f  s e v e n  y e a r s  we've 
r e c e i v e d  i n  excess o f  35,4J00 r e p o r t s ,  and  we've n e v e r  blown 
anybody ' s  i d e n t i t y .  T h a t  i s  t h e  c o r n e r s t o n e  a s  f a r  a s  I ' m  
conce rned  of  t h e  ASRS sys t em.  We d e i d e n t i f y  a l l  t h e  
i n f o r m a t i o n  t h a t  is  p u t  i n t o  OUT d a t a  base, s o  t h a t  b y  t h e  
time i t ' s  p u t  i n  t h e r e  f o r  u s e  f o r  r e s e a r c h  o r  w h a t e v e r ,  you 
c a n n o t  t e l l  who s e n t  i n  t h e  r e p o r t ,  n o r  can you t e l l  a n y  o f  
t h e  a c t o r s  i n  t h e  r e p o r t ,  because w e  d e i d e n t i f y  e v e r y t h i n g .  
Not j u s t  t h e  p e r s o n ' s  name, h u t  a l s o  t h e  time o f  d a y ,  t h e  
d a t e ,  t h e  m a k e ,  model ,  f l i g h t  members, a i r  ca r r i e r  names. 
We have  found s u i t a b l e  s u b s t i t u t i o n s ,  b e c a u s e  what  we're 
d e a l i n g  w i t h  a r e  s a f e t y  i s s u e s .  W e  d o n ' t  r e a l l y  care  who 
d i d  i t .  W e  want  t o  know what t h e  s a f e t y  i s s u e s  a r e ,  and 
even  more,  why i t  happened.  

And f i n a l l y ,  i t ' s  n o n p u n i t i v e ,  and  i n  t h i s  r e s p e c t ,  
i t ' s  n o n p u n i t i v e  i n  two ways. No. 1, NASA's mandate  d o e s  
n o t  i n c l u d e  en fo rcemen t .  W e  c o u l d n ' t  n a i l  anybody ' s  h i d e  t o  
t h e  wa l l  i f  w e  wanted t o .  We j u s t  d o n ' t  have  t h e  a u t h o r i t y .  
So c o n s e q u e n t l y ,  w e  won ' t  p roceed  a g a i n s t  anybody i f  w e  see 
i n f o r m a t i o n .  W e  d o n ' t  even  t e l l  t h e  FAA when w e  see a 
v i o l a t i o n .  The ag reemen t  t h a t  w e  have  w i t h  t h e  FAA is i f  
t h e y  c a n  f i n d  o u t  a b o u t  a n  en fo rcemen t  v i o l a t i o n  t h r o u g h  
some o t h e r  means, t h e n  t h e y  o b v i o u s l y  have  t h e  r i g h t  t o  
p u r s u e  i t ,  b u t  t h e y  c a n ' t  u s e  ou r  d a t a  t o  d o  t h a t .  Nor a re  
w e  g o i n g  t o  c a l l  them up and s a y  s u c h  and s u c h  happened a t  
Chicago  on s u c h  and s u c h  a d a t e  and t h i n k  you s h o u l d  l o o k  a t  
i t .  W e  s i m p l y  d o n ' t  d o  i t .  They d o n ' t  a s k ,  and w e  d o n ' t  
g i v e .  

S e c o n d l y ,  and t h i s  is someth ing  t h a t  mos t  o f  you may 
h a v e  had some f a m i l i a r i t y  w i t h ,  t h e  FAA i n  c o n j u n c t i o n  w i t h  
t h e  ASRS o f f e r s  a w a i v e r  o f  d i s c i p l i n a r y  a c t i o n .  T h i s  h a s  
been t r u e  e v e r  s i n c e  d a y  o n e  o f  t h e  program. E s s e n t i a l l y  
what t h a t  s a y s  is, i n  f a c t ,  t h e  exac t  words i n  t h e  a d v i s o r y  
c i r c u l a r s  a r e ,  " R e p o r t i n g  t o  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  
System is i n d i c a t i v e  o f  a c o n s t r u c t i v e  a t t i t u d e . "  T h e r e f o r e ,  
w e  ( t h e  F A A )  w i l l  p r o v i d e  a wa ive r  o f  d i s c i p l i n a r y  a c t i o n  
f o r  t h o s e  p e o p l e  who q u a l i f y .  E s s e n t i a l l y  what  t h e  
q u a l i f i c a t i o n  is, t h e  a c t  h a s  t o  have  been  i n a d v e r t e n t  and 
n o t  d e l i b e r a t e .  You c a n n o t  have  been found g u i l t y  o f  a 
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v i o l a t i o n  o f  t h e  FAR'S s i n c e  A p r i l  of  1975. Now, a s  we grow 
o l d e r  i n  o u r  program, we're g o i n g  t o  change  t h a t  s o  t h a t  t h e  
d a t e  s l i d e s ,  b e c a u s e  o b v i o u s l y  t h e  f u r t h e r  away A p r i l  ' 7 5  
g e t s ,  t h e  less  m e a n i n g f u l  t h a t  becomes. So we're g o i n g  t o  
p u t  i n  a s l i d i n g  s ca l e  on  t h a t  and t h a t  w i l l  p r o b a b l y  be i n  
e f f e c t  n e x t  y e a r .  

You a l s o  h a v e  t o  r e p o r t  i n  a t i m e l y  f a s h i o n .  You h a v e  
t o  have  m a i l e d  t h e  r e p o r t  w i t h i n  t e n  d a y s  o f  t h e  e v e n t .  And 
t h e  l awyer  i n  m e  w a n t s  t o  p o i n t  o u t  t h a t  i f  you a r e ,  i n  
f a c t ,  i n t e r e s t e d  i n  immunity,  you have  t h e  bu rden  o f  p roof  
o f  e s t a b l i s h i n g  t h a t  you met t h a t  t e n  d a y  p e r i o d .  So one  o f  
t h e  g r e a t  l e g a l  t r i c k s  i s  send  i t  c e r t i f i e d  r e t u r n  r e c e i p t  
r e q u e s t e d .  T h a t  way t h e  p o s t  o f f i c e  g i v e s  you p r o o f  t h a t  
you m a i l e d  i t  and i t  a l s o  g i v e s  you e v i d e n c e  i n  case i t  g e t s  
l o s t  somewhere be tween you and m e .  

Rega rd ing  d i s c i p l i n a r y  a c t i o n ,  i t  e s s e n t i a l l y  s a y s  t h e  
FAA can i n v e s t i g a t e  a n  i n c i d e n t ,  and i f  t h e r e  is a v i o l a t i o n  
o f  t h e  F e d e r a l  A v i a t i o n  A c t  o r  t h e  Fede ra l  A v i a t i o n  
R e g u l a t i o n s ,  t h e y  c a n ,  i n  f a c t ,  f i n d  you g u i l t y  o f  h a v i n g  
v i o l a t e d  wha teve r  FAR is i n v o l v e d ,  b u t  t h e y  c a n ' t  d o  
a n y t h i n g  t o  you. T h e r e  w i l l  be  no c e r t i f i c a t e  s u s p e n s i o n ,  
t h e r e ' l l  be no c i v i l  p e n a l t y ,  t h e y  s i m p l y  g o  up t o  t h e  p o i n t  
where  t h e y  s a y  wel l ,  we 've  i n v e s t i g a t e d  i t ,  you d i d  i t ,  b u t  
b e c a u s e  you s h a r e d  t h e  i n f o r m a t i o n  w i t h  t h e  A v i a t i o n  S a f e t y  
R e p o r t i n g  System and i t ' s  the re  f o r  s a f e t y  p u r p o s e s ,  w e  are  
n o t  g o i n g  t o  impose a p e n a l t y .  I t ' s  a v e r y  workab le  s y s t e m ,  
and  i t  h a s  worked q u i t e  w e l l  i n  t h e  c o u r s e  o f  s e v e n  y e a r s .  
W e  had a l i t t l e  r i p p l e  i n  1979 when t h e r e  were some 
m i s u n d e r s t a n d i n g s ,  b u t  w e  g o t  t h a t  s t r a i g h t e n e d  o u t ,  and  I 
t h i n k  w e  a c t u a l l y  h a v e  a s t r o n g e r  sys t em now t h a n  w e  d i d  
g o i n g  i n t o  t h a t  m i s u n d e r s t a n d i n g .  

T h i s  is  t h e  r e p o r t i n g  form. H o p e f u l l y  a l l  of  you h a v e  
seen. H o p e f u l l y  a l l  of you have  c o p i e s .  Tomorrow n i g h t  o r  
tomorrow a f t e r n o o n  when you l e a v e  h e r e ,  I w i l l  have  on t h e  
back  t a b l e  a s  you g o  o u t  t h e  d o o r  a s u f f i c i e n t  s u p p l y  o f  
v a r i o u s  p u b l i c a t i o n s  and  r e p o r t i n g  fo rms  t h a t  i f  you want 
t o ,  you c a n  t a k e  them back t o  your  d o m i c i l e .  I f  you need 
more,  s i m p l y  l e t  m e  know, The a d d r e s s  w i l l  be a s s o c i a t e d  
w i t h  t h e  i n f o r m a t i o n  I h a v e ,  and you c a n  g e t  a s u p p l y  o f  a s  
many a s  you want.  W e  p r i n t  a b o u t  a hundred  thousand  a y e a r .  
So w e  a r e n ' t  l a c k i n g  f o r  s u p p l i e s ,  and  i f  w e  know ahead  of 
t i m e  t h a t  you need a n  u n u s u a l  amount,  w e  can a l s o  i n c l u d e  
t h a t  i n  t h e  p r i n t i n g  o r d e r .  

You c a n  see t h a t  i t ' s  i n  two fo rms ,  e s s e n t i a l l y .  The 
t o p  pa r t  is a n  i d e n t i f i c a t i o n  s t r i p  t h a t  is  h o p e f u l l y  f i l l e d  
o u t  a l o n g  w i t h  t h e  bot tom p a r t ,  which is e s s e n t i a l l y  t h e  
meat of  t h e  form. The t o p  p a r t  s e r v e s  two p u r p o s e s .  NO.  1, 
i t ' s  a m a i l i n g  l a b e l ,  i f  you w i l l ,  t o  s end  i n f o r m a t i o n  back 
t o  t h e  p e r s o n  who s e n t  t h e  r e p o r t  t o  us.  T h e r e ' s  n o t h i n g  
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worse  i n  Government c i r c l e s  a s  f a r  a s  s a f e t y  t h a n  s e n d i n g  
i n f o r m a t i o n  t h a t  h a s  been  v o l u n t e e r e d  t o  a Government 
o r g a n i z a t i o n ,  and t h e n  n e v e r  h e a r i n g  a n y t h i n g ,  I t ' s  l i k e  
t h e r e ' s  t h i s  huge  c r a c k  i n  t h e  e a r t h  and a l l  t h e  i n f o r m a t i o n  
g o e s  i n t o  i t  and n o t h i n g  e v e r  happens .  W e l l ,  we 've t r i e d  t o  
overcome t h a t ,  b e c a u s e  whenever anybody s e n d s  u s  a r e p o r t , w e  
s e n d  t h e  I D  s t r i p  back w i t h  a t h a n k  you l e t t e r ,  two b l a n k  
r e p o r t i n g  forms ,  o u r  mon th ly  s a f e t y  n e w s l e t t e r ,  a n d ,  o f  
c o u r s e ,  t h e  'ID s t r i p ,  which s e r v e s  a s  a r e c e i p t  i n  case t h e  
FAA d o e s  p u r s u e  a n  e n f o r c e m e n t  a c t i o n .  The l a s t  p a r a g r a p h  
o f  t h e  c u r r e n t  F A A  e n f o r c e m e n t  l e t t e r s ,  which w i l l  n o t i f y  
you o f  t h e  f i n d i n g  of  g u i l t ,  s a y i n g  i f  you h a v e  f i l e d  a 
r e p o r t  w i t h  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System and c a n  
p r o v i d e  p roof  o f  t h a t ,  t h e n  t h e  d i s c i p l i n a r y  a c t i o n  w i l l  be 
waived i f  you meet t h e  q u a l i f i c a t i o n s .  So what  you s i m p l y  
d o  is Xerox a c o p y  o f  t h e  I D  s t r i p  and  send  i t  back w i t h  
your  r e s p o n s e  t o  t h e  l e t t e r ,  and  i t  works. 

The  bot tom p a r t  o f  t h e  form is what  w e  u s e  f o r  o u r  
a n a l y s i s .  It has  14 items o f  what  w e  c a l l  f i x e d  f i e l d s ,  and  
t h e  v e r y  bot tom p a r t  is  t h e  n a r r a t i v e  d e s c r i p t i o n .  T h a t ' s  
where t h e  r e p o r t e r  s a y s  what  happened and e s s e n t i a l l y  
p r o v i d e s  a d e s c r i p t i o n  o f  t h e  e v e n t ,  a d i s c u s s i o n  o f  what 
t h e  b a s i c  u n d e r l y i n g  r e a s o n s  were, and  p o s s i b l y  
recommendat ions t o  a v o i d  i t ,  1 am conv inced  t h a t ' s  where 
t h e  p u r e  g o l d  is. You c a n  f i l l  o u t  a l l  k i n d s  o f  l i t t l e  
b o x e s  l i k e  t h a t  o n  o t h e r  fo rms ,  b u t  when you h a v e  t h e  c h a n c e  
t o  have  somebody f i l l  o u t  t h e  r e p o r t i n g  form and s a y  t h i s  is  
what happened i n  h i s  own words ,  i t  d o e s  two t h i n g s :  N o .  1, 
i t  he lps  create a good s a f e t y  base which we c a n  t h e n  t u r n  
a round  and s h a r e  w i t h  t h e  a v i a t i o n  community. So when you 
s i t  down and t h i n k  a b o u t  what  happened and a n a l y z e  i t ,  
p u t t i n g  i t  down h a s  proven  t o  be v e r y  b e n e f i c i a l  on t h e  p a r t  
o f  t h e  r e p o r t e r s .  I d o n ' t  t h i n k  I ' v e  g o n e  t o  a ma jo r  p i l o t  
m e e t i n g  y e t  where o n e  o f  t h e  p i l o t s  h a s n ' t  come up and  s a i d  
I d o n ' t  g i v e  a damn whethex you p e o p l e  d o  a n y t h i n g  w i t h  t h a t  
i n f o r m a t i o n  o r  n o t ,  j u s t  s i t t i n g  down and h a v i n g  t o  t h i n k  
a b o u t  what happened h a s  b e e n  b e n e f i c i a l  t o  m e ,  So 
c o n s e q u e n t l y  we're g e t t i n g  a d o u b l e  b e n e f i t  on t h a t  s e c t i o n .  

I d o  w a n t  t o  n o t e  t h a t  w e  d o  n o t  a c c e p t  r e p o r t s  o f  
a c c i d e n t s  o r  c r i m i n a l  a c t i v i t i e s .  Those are  s p e c i f i c a l l y  
e x c l u d e d ,  A c c i d e n t s  h a v e  t o  g o  t o  t h e  NTSB a n d  c r imina l  
a c t i v i t y  r e p o r t s  a r e  Eorwarded t o  t h e  Depar tment  o f  J u s t i c e .  
I t  h a s n ' t  been  much o f  a n  i s s u e ,  b u t  I f e e l  compel led  t o  
t e l l  p e o p l e  t h a t  s i m p l y  b e c a u s e  e v e r y  now and  t h e n  you g e t  a 
r e p o r t  u E  a n  acc iden t ,  We're l i k e  anybody e l se ,  I f  w e  
p o s s e s s  i n f o r m a t i o n  a b o u t  a n  a c c i d e n t ,  w e  have  t o  s e n d  i t  t o  
t h e  NTSB, Rut t h a t ' s  t h e  o n l y  e x c e p t i o n ,  Under no o t h e r  
c i r c u m s t a n c e s  d o e s  d a t a  e v e r  g o  o u t  o f  oux o f f i c e  
i d e n t  i f i ed  .. 
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The d a t a b a s e  c o n s i s t s  o f  t h r e e  bas i c  e l emen t s .  The 
f i x e d  f i e l d s ,  which a r e  e s s e n t i a l l y  t h o s e  f i r s t  14 items on  
t h e  r e p o r t i n g  form t h a t  t a l k  a b o u t  t h e  t i m e  o f  d a y ,  t h e  
f l i g h t  c o n d i t i o n s ,  e t  ce te ra ,  t h e  f a c t u a l  a s  w e l l  a s  
a d m i n i s t r a t i v e .  I t  a l l o w s  u s  t o  recal l  t h e  i n f o r m a t i o n  i n  a 
t i m e l y  f a s h i o n .  S e c o n d l y ,  d i a g n o s t i c s  a r e  p u t  i n t o  t h e  
d a t a b a s e  b y  o u r  a n a l y s t s .  Our A S R S  a n a l y s t s  a re  a l l  r e t i r e d  
a v i a t o r s ,  e i t h e r  r e t i r e d  c o n t r o l l e r s ,  r e t i r e d  p i l o t s ,  
g e n e r a l  a v i a t i o n ,  a i r  c a r r i e r ,  m i l i t a r y .  W e  made t h i s  
d e c i s i o n  e a r l y  on  b e c a u s e  w e  t h o u g h t  i t  would m a k e  more 
s e n s e  t o  have  somebody d o i n g  t h e  a n a l y s i s  who knew t h e  
a v i a t i o n  s y s t e m  a s  opposed  t o  somebody who knew a n a l y s i s  b u t  
n o t  t h e  a v i a t i o n  sys tem.  So c o n s e q u e n t l y  we 've g o t  what w e  
c a l l  our  " g r a y  b e a r d s " .  These  g u y s  a r e  a l l  r e t i r e d ,  and  
t h e y ' v e  been  a round  t h e  s y s t e m  f o r  a l o n g  time, and  t h e y  
know what t h e y ' r e  l o o k i n g  a t .  They c a n  p r o v i d e  t h e  a n a l y s i s  
a n d  d i a g n o s i s .  I n  o t h e r  words,  t h e y  d e s c r i b e  beyond t h e  
words o f  t h e  r e p o r t e r  what  t h e y  f e e l  were t h e  circumstances 
and t h e  f a c t o r s  which caused i t  t o  be a n  i n c i d e n t  a s  opposed  
t o  a n  a c c i d e n t .  

And f i n a l l y ,  t he re  is t h e  f r e e  t e x t .  We r e t a i n  t h e  
n a r r a t i v e  d e s c r i p t i o n  o f  e v e r y  r e p o r t  t h a t  w e  g e t  i n ,  e v e n  
though  i t  c o s t s  a l i t t l e  b i t  more t o  do  t h a t  a s  f a r  a s  
computer  s p a c e  is c o n c e r n e d ,  when c r u n c h  t i m e  comes, you 
want t o  do  some m e a n i n g f u l  r e s e a r c h ,  t h e  b e s t  t h i n g  you can 
d o  is read  t h e  n a r r a t i v e s ,  b e c a u s e  t h a t ' s  where you f i n d  o u t  
e x a c t l y  what happened.  

The program o u t p u t  h a s  two f u n c t i o n s :  We w a n t  t o  
n o t i f y  t h e  a v i a t i o n  community o f  a l l e g e d  h a z a r d s  b y  t r y i n g  
t o  t u r n  t h e  i n f o r m a t i o n  a round a s  q u i c k l y  a s  p o s s i b l e  t o  t r y  
and c u r e  someth ing  i f  w e  c a n  d o  i t .  I f  w e  have  t o  do  
r e s e a r c h ,  i f  t h e  problem is a l i t t l e  b i t  o b s c u r e ,  w e ' l l  g i v e  
i t  a p r i o r i t y  t h a t  w i l l  a l l o w  u s  t o  d o  i t  i n  a t i m e l y  
f a s h i o n .  W e  a l s o  want t o  e x p l a i n  ''why", why d o e s  someth ing  
happen.  The v a l u e  o f  t h e  k i n d  of i n f o r m a t i o n  t h a t  w e  have  
i n  t h e  A v i a t i o n  S a f e t y  R e p o r t i n g  System g o e s  t o  t h e  h e a r t  o f  
t h e  f a c t  t h a t  p e o p l e  w i l l  t e l l  u s  t h i n g s  t h e y  d o n ' t  t e l l  
anybody e lse ,  b e c a u s e  t h e y  know t h a t  c o n f i d e n t i a l i t y  is 
p l e d g e d  and i n  t h e  c o u r s e  o f  s e v e n  y e a r s  and and 35,l?rd0 
r e p o r t s ,  i t ' s  been d e l i v e r e d .  So c o n s e q u e n t l y  w e  can 
e x p l a i n  why someth ing  happens .  The FAA may know t h a t  
someth ing  happened o r  t h e  NTSB may know t h a t  someth ing  
happened,  b u t  i n  many cases, w e  can e x p l a i n  why i t  happened 
simply b e c a u s e  t h e  p e o p l e  w i l l  t a l k  t o  u s  a b o u t  i t .  
F i n a l l y ,  t h e  A S R S  h a s  a n  o u t p u t  program, and t h i s  is 
p r i m a r i l y  what I want  t o  t a l k  t o  you a b o u t ,  a l b e i t ,  b r i e f l y .  
W e  have  f i v e  ways o f  g e t t i n g  t h e  i n f o r m a t i o n  o u t .  And l i k e  
I s a i d ,  we're i n  t h e  i n f o r m a t i o n  b u s i n e s s .  W e  t a k e  i t  from 
p a r t y  A and g i v e  i t  t o  p a r t i e s  B, C,  D and whoever e l s e  
w a n t s  i t  and can u s e  i t .  The f i r s t  and most t i m e l y  example  
o f  t h i s  is o u r  a l e r t  b u l l e t i n s .  I f  w e  see someth ing  
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r e p o r t e d  t h a t  seems t o  r e q u i r e  immediate  c o r r e c t i o n  o r  
i n v e s t i g a t i o n ,  w e  have  t h e  a b i l i t y  t o  e i t h e r  send  a one-page 
n o t i f i c a t i o n ,  a t e l e g r a m  o r  p i c k  up t h e  t e l e p h o n e  and c a l l  
somebody, u s u a l l y  t h e  FAA, who's  i n  t h e  best  p o s i t i o n  t o  
i n v e s t i g a t e  o r  c o r r e c t  t h e  s i t u a t i o n .  W e  l e t  them know t h a t  
w e  are  p o s s e s s e d  of  i n f o r m a t i o n  t h a t  would i n d i c a t e  t h a t  a 
p a r t i c u l a r  problem seems t o  e x i s t ,  and  w e  t h i n k  t h e y  o u g h t  
t o  g o  o u t  and i n v e s t i g a t e  i t ,  and  i f  i t  is e x i s t i n g ,  t h e y  
o u g h t  t o  f i x  it. Again ,  w e  d o  n o t  i d e n t i f y  t h e  s o u r c e  o f  
t h e  i n f o r m a t i o n ,  We j u s t  s i m p l y  s a y  w e  have  s u f f i c i e n t  
i n f o r m a t i o n  t h a t  m a k e s  u s  b e l i e v e  t h a t  s u c h  and s u c h  o u g h t  
t o  be i n v e s t i g a t e d  and p o s s i b l y  c o r r e c t e d  . 

I n  t h e  c o u r s e  o f  t h e  s e v e n  y e a r s  we've been  i n  
b u s i n e s s ,  we 've i s s u e d  778  a l e r t  b u l l e t i n s .  

Q u a r t e r l y  r e p o r t s ,  t h o s e  are o u r  program r e p o r t s .  
Those are t h e  means o f  r e p o r t i n g  t o  t h e  community what we 've  
s e e n .  They p r o v i d e  t h e  d e - i d e n t i f i e d  r e p o r t s  f o r  s a f e t y  and 
t r a i n i n g  p u r p o s e s ,  and  t h e y  l e t  t h e  community see t h e  k i n d  
o f  i s s u e s  t h a t  we're a d d r e s s i n g .  

T e c h n i c a l  r e p o r t s  a r e  s i n g l e  i s s u e  r e s e a r c h  r e p o r t s .  
S p e c i a l  s e a r c h - s t u d y  r e p o r t s ,  t h a t ' s  k ind  of  a two d o l l a r  
word f o r  a d a t a  dump. I f  y o u ' r e  g o i n g  i n t o  a t r a i n i n g  mode, 
f o r  i n s t a n c e ,  and  you want  t o  have  d a t a  on ,  l e t ' s  s a y ,  
w e a t h e r  o p e r a t i o n s  i n  t h e  N o r t h w e s t ,  you c o u l d  c a l l  u s  up 
and a s k  f o r  a l l  A S R S  r e g a r d i n g  wea the r  o p e r a t i o n s  i n  t h e  
Nor thwes t .  W e ' l l  push  t h e  Nor thwes t  b u t t o n  and t h e  w e a t h e r  
o p e r a t i o n s  b u t t o n ,  and  wha teve r  e lse  is a p p r o p r i a t e ,  and 
s e n d  you a p r i n t o u t .  T h a t  way you c a n  u s e  i t  i n  your  
t r a i n i n g  programs,  you c a n  u s e  i t  t o  d e v e l o p  s c e n a r i o s ,  a n y  
o n e  o f  a number o f  t h i n g s .  Now, o b v i o u s l y ,  we're n o t  a 
f l i g h t  s e r v i c e  s t a t i o n ;  w e  c a n ' t  d o  a real  q u i c k  t u r n a r o u n d ,  
b u t  i f  you have  a l e g i t i m a t e ,  g e n u i n e  i n t e r e s t  t o  d o  some 
t y p e  o f  t r a i n i n g  o r  r e s e a r c h ,  g i v e  u s  a c a l l .  We've g o t  
o v e r  23,500 r e p o r t s  i n  t h e  a c t i v e  d a t a b a s e ,  35,000 r e p o r t s  
t o t a l ,  and w e  c a n  r e spond  t o  a l m o s t  a n y  i n q u i r y .  

And f i n a l l y  t h e  n e w s l e t t e r .  Those o f  you who a re  
l i s t e d  i n  t h e  RAA d i r e c t o r y  o f  l a s t  y e a r  a re  a l r e a d y  g e t t i n g  
a copy o f  CALLBACK. I f  you a r e  n o t  g e t t i n g  CALLBACK, l e t  m e  
know. W e  c a n  a l s o  make a n  a r r a n g e m e n t  whereby your  p i l o t s ,  
i n d i v i d u a l l y ,  g e t  CALLBACK month ly .  Again,  see m e  sometime 
i n  t h e  c o u r s e  o f  t h e  m e e t i n g .  

W e  d i s c o v e r e d  s e v e r a l  y e a r s  ' a g o ,  t h a t  t h e  program 
repor . t s  a r e  g r e a t ,  t h a t  t h e  t e c h n i c a l  r e p o r t s  a r e  g r e a t ,  b u t  
t h e y  were r u n n i n g  40 t o  50 p a g e s  l o n g ,  and  most  o f  u s  d o n ' t  
want  t o  t a k e  t h e  t i m e  t o  s i t  a round  and r e a d  40 t o  50 pages .  
So w e  came up w i t h  a s i n g l e  page  n e w s l e t t e x  i s s u e d  mon th ly ,  
t h a t  d e a l s  w i t h  s a f e t y ,  and  is i n  common l a n g u a g e ,  You 
know, p e o p l e  l i k e  u s  j u s t  d o n ' t  t a l k  t h e  way Ph,D's do.  The 
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f a c t  of  t h e  matter is, p i l o t s  t a l k  " p i l o t  t a l k "  and t h a t ' s  
t h e  way t h e  message is b e s t  conveyed.  So c o n s e q u e n t l y ,  
we 've p u t  o u t  t h i s  s i n g l e  page  n e w s l e t t e r  t h a t  is  b a s i c a l l y  
s a f e t y  o r i e n t e d .  We've t r i e d  t o  keep a l i g h t  t o u c h  -- i f  
y o u ' v e  ever s e e n  CALLBACK, y o u ' l l  know t h a t  e v e r y  now and  
t h e n ,  i n  a d d i t i o n  t o  l o o k i n g  v e r y  s e r i o u s  a b o u t  a s a f e t y  
problem,  y o u ' l l  a l s o  end up c h u c k l i n g  a l i t t l e  b i t  t o o .  But 
we 've  t r i e d  t o  g e t  t h e  s a f e t y  message t o  t h e  community, and  
i t ' s  been  v e r y  s u c c e s s f u l .  We've won some awards f o r  
s a f e t y  p u b l i c a t i o n s ,  o n e  from t h e  F l i g h t  S a f e t y  F o u n d a t i o n ,  
and we're v e r y  g r a t e f u l  f o r  t h a t ;  b u t  we're a l s o  v e r y  proud 
o f  t h e  f a c t  t h a t  w e  t h i n k  t h a t  b y  t h e  time you f i n i s h  
r e a d i n g  CALLBACK, whe the r  you 've  c h u c k l e d  o r  n o t ,  we've g o t  
you,  You've r e a d  t h e  i n f o r m a t i o n  and t h e  s a f e t y  d a t a  h a s  
been  t r a n s f e r r e d ,  and t h a t ' s  t h e  name o f  t h e  game. 

Well, l e t  me wrap  up by  s a y i n g  t h a t  f o r  t h e  f i r s t  
c o u p l e  o f  y e a r s ,  I f e l t  l i k e  a c a r p e t b a g g e r  g o i n g  a round  t h e  
c o u n t r y  s a y i n g  gimme, gimme; gimme, b e c a u s e  I needed t o  g e t  
r e p o r t s  i n t o  t h e  d a t a b a s e .  We s t i l l  want t o  g e t  t h e  
r e p o r t s ,  and I h a v e  t o  n o t e  t h a t  t h e  smal les t  p e r c e n t a g e  o f  
d a t a  s u p p l i e d  is by  t h e  commuter i n d u s t r y ,  and  I would l i k e  
t o  cure t h a t .  W e  s t a n d  r e a d y  t o  c o o p e r a t e  i n  any  way by  
p r o v i d i n g  fo rms  and p u b l i c a t i o n s .  But more i m p o r t a n t l y ,  a s  
f a r  a s  s a f e t y  and t r a i n i n g  and e d u c a t i o n  a r e  c o n c e r n e d ,  w e  
h a v e  a massive d a t a b a s e  t h a t  we 've c o l l e c t e d  o v e r  t h e  c o u r s e  
o f  s e v e n  y e a r s  t h a t  is u s a b l e ,  n o t  o n l y  from t h e  s t a n d p o i n t  
o f  t r a i n i n g  programs,  b u t  s i m p l y  t o  g i v e  t o  p i l o t s  and s a y  
h e r e ,  r e a d  i t .  You'd be amazed how o f t e n  p e o p l e  w i l l  r ead  a 
r e p o r t  and s a y  " I  t h o u g h t  I was t h e  o n l y  one  t h a t  d i d  t h a t " .  
A s  a matter o f  f a c t ,  I g o t  a l e t t e r  l a s t  week t h a t  was a 
l i t t l e  d i s t u r b i n g .  The g u y  s a i d ,  "please c a n c e l  my 
s u b s c r i p t i o n  t o  CALLBACK. Every  time I r e a d  someth ing  i n  i t  
I t h i n k  'who c o u l d  be s o  dumb t o  d o  t h a t ' ,  and i n v a r i a b l y ,  
w i t h i n  a month,  I ' v e  done  i t .  So he  s a y s ,  i t  h a s  t o  have  
someth ing  t o  do  w i t h  h i s  s u b s c r i b i n g  t o  CALLBACK, s o  p l e a s e  
cancel t h e  s u b s c r i p t i o n .  H e  was k i d d i n g  .... I t h i n k !  

B u t  t h e  f a c t  o f  t h e  matter is, t h e  d a t a  is t h e r e  t o  b e  
used .  The re  is no c h a r g e  f o r  any  o f  t h i s .  I f  you c a n  u s e  
i t ,  d o n ' t  h e s i t a t e  t o  c a l l .  I f  you c a n ' t  f i n d  m e ,  you c a n  
f i n d  John ,  I f  you c a n ' t  f i n d  J o h n  o r  m e ,  you c a n  c a l l  RAA, 
and t h e y  c a n  f i n d  u s ,  I t ' s  t h e r e  t o  b e  used ,  and  I 
e n c o u r a g e  you t o  u s e  t h e  ASRS d a t a .  Don ' t  be  b a s h f u l .  W e  
c a n  work someth ing  o u t .  Thank you. 

DR. LAIJBER: Thank you, B i l l .  A r e  t h e r e  any  q u e s t i o n s  
f o r  B i l l  Reynard? We have  one  r i g h t  h e r e .  

MR. KOERNER: Norm K o e r n e r ,  R i c h a r d s  A v i a t i o n .  You 
s a i d  you d i d n ' t  i d e n t i f y  t h e  a i r c r a f t  i n  any  o f  your  
r e p o r t s ,  What a b o u t  a i r c r a f t  r e l a t e d  p rob lems  t h a t  may come 
up? 
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MR. REYNARD: W e  see v e r y  few o f  t h o s e ,  and t h e  r e a s o n  
f o r  t h a t  is t h e r e  a r e  o t h e r  s y s t e m s  t h a t  i d e n t i f y  ha rdware  
p r o b l e m .  Most o f  t h e  i n f o r m a t i o n  w e  have  d e a l s  w i t h  t h e  
human e l emen t .  Now, there  a r e  times when w e  d o  i d e n t i f y  a n  
equipment  problem, i n  which case w e  w i l l  g e t  back t o  t h e  
r e p o r t e r  and o u t l i n e  t h e  ways i n  which he o r  s h e  c a n  
i n i t i a t e  t h e  c u r i n g  o f  t h e  problem i n t e r n a l l y ,  o r ,  i f  a f t e r  
d i s c u s s i o n ,  t h e  r e p o r t e r  would s t i l l  p r e f e r  t o  remain 
anonymous, h e  o r  s h e  c a n  g i v e  p e r m i s s i o n  t o  c o n t a c t  t h e  
a p p r o p r i a t e  p a r t y .  Once we've g o t t e n  t h e  p e r m i s s i o n  from t h e  
p e r s o n  t o  do  t h a t ,  and  t h e y ' r e  aware o f  a l l  t h e  o p t i o n s ,  
t h e n  w e  may g o  t u  t h e  m a n u f a c t u r e r ,  b u t  we s t i l l  d o n ' t  
i d e n t i f y  t h e  a i r l i n e  O K  t h e  pe r son ;  w e  s i m p l y  c a l l  up t h e  

. m a n u f a c t u r e r ,  f o r  i n s t a n c e ,  and s a y  have  you looked  a t  s u c h  
a n d  such.  They h a v e  no idea  where t h e  i n f o r m a t i o n  came 
from. F o r t u n a t e l y ,  o v e r  t h e  p e r i o d  of t h e  l a s t  seven  y e a r s ,  
I t h i n k  we're n e a r l y  i n  t he  same c a t e g o r y  a s  E.F. Hut ton ,  
when w e  t a l k ,  peop3e g e n e r a l l y  l i s t e n .  

CAPT. YOCUM: M i k e  Yocum, P e n n s y l v a n i a  A i r l i n e s .  L e t ' s  
assume t h a t  I ' d  l i k e  t o  d e v e l o p  some s c e n a r i o s ,  and I ' l l  
nar row i t  down as  bes t  I c a n  a t  t h e  moment t h a t  I ' d  l i k e  t o  
examine approach  and l a n d i n g ,  human f a c t o r s  a c c i d e n t s .  Can 
you g i v e  m e  some examples  o f  how t o  f u r t h e r  c a t e g o r i z e  t h i s  
s o  t h a t  you c o u l d  g i v e  m e  t h e  spec ia l  s e a r c h  and s a f e t y  
r e p o r t s  o n  a more s p e c i f i c  s u b j e c t ?  

MR. REYNARD: Sure .  I n  t h e  f i r s t  place,  you would c a l l  
m e  up and we'd t a l k  a b o u t  i t ,  and we'd d e f i n e  t h e  r e q u e s t  on 
t h e  t e l e p h o n e .  You'd t e l l  m e  what  you want t o  l o o k  a t  and 
I ' d  a s k  you whether  you want  t o  l i m i t  them t o  your  
g e o g r a p h i c  a rea ,  o r  d o  you want  n a t i o n w i d e  da t a .  Do you 
want t o  l i m i t  them t o  any  c a t e g o r y  o f  a i r c r a f t ?  Do you want 
i t  l i m i t e d  t o  IFR o r  VFR o r  d o  you want bo th .  Do you want 
t h e  d a t a  t o  i n c l u d e  ATC invo lvemen t  o r  no ATC involvement .  
Our computer  base h a s  become v e r y ,  v e r y  f l e x i b l e ,  and  w e  c a n  
s e t  up a m a t r i x  o f  whatever  i s s u e s  you want and p r e t t y  much 
r e spond  t o  t h a t  r e q u e s t ,  b u t  i t ' s  a f u n c t i o n  o f  s i t t i n g  down 
and f i n d i n g  o u t  what  i t  is you want  t o  g e t  a t ,  and once  w e  
know what your  o b j e c t i v e  is, t h e n  w e  c a n  s t a r t  t a i l o r i n g  t h e  
request  t o  your  needs .  

CAPT. YOCUM: I t  sounds  l i k e  a dynamic s o u r c e  f o r  
s c e n a r i o  d e s i g n .  Thank you. 

NIR. REYNARD: 1'11. t e l l  you, we're o n e  o f  t h e  bes t  k e p t  
secre t s  i n  t h e  i n d u s t r y  

DR LAUBER: Anyone else? 

MR. NELSON: J i m  Nelson  w i t h  Dash A i r .  B i l l ,  w h a t ' s  
your  phone number? 
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MR. REYNARD: 415 965-6467. And d o n ' t  h e s i t a t e  -- . i f  
"I'm n o t  t h e r e ,  my s e c r e t a r y  u s u a l l y  knows where t o  f i n d  m e ,  
and I c a n  g e t  back t o  you. 

DR, FOUSHEE: B i l l ,  I migh t  l i k e  t o  p o i n t  o u t  s i n c e  t h e  
s u b j e c t  o f  t h i s  workshop is r e s o u r c e  management, t h e  
d a t a b a s e  is a l s o  a n  e x c e l l e n t  s o u r c e  o f  t h a t  t y p e  o f  
i n f o r m a t i o n .  

MR. REYNARD: To e l a b o r a t e  on  what  C l a y  s a i d ,  we've had 
severa l  major  a i r  ca r r i e r s  come t o  u s  who were i n  t h e  
p r o c e s s  o f  p u t t i n g  t o g e t h e r  r e s o u r c e  management programs o r  
l i n e  o r i e n t e d  f l i g h t  t r a i n i n g  programs t o  a s k  f o r  a se t  o f  
i n c i d e n t  r e p o r t s  t h a t  t h e y  c o u l d  u s e  t o  create s c e n a r i o s  f o r  
t h e i r  t r a i n i n g  env i ronmen t ,  To d a t e ,  we've had f eedback  from 
a t  l e a s t  t h r e e  of  them, and  t h e  d a t a  h a s  proven  t o  be v e r y ,  
ve ry  u s e f u l .  

MR. FISCHER: Bob F i s c h e r ,  S u m m i t  A i r l i n e s .  B i l l ,  i n  
t h i s  c o u n t r y ,  w i t h  t h i s  k i n d  o f  a n o n a t t r i b u t i o n  a p p r o a c h  t o  
w h a t ' s  wrong w i t h  t h e  s y s t e m ,  maybe we're n o t  g e t t i n g  a l l  
t h e  a n s w e r s ,  b u t  a t  l e a s t  we're g e t t i n g  some o f  them, What 
a re  a p p r o a c h e s  o f  o t h e r  c o u n t r i e s  s u c h  a s  Great B r i t a i n ,  
Germany, e t  cetera? Do t h e y  have  more o f  a " k i c k  a s s  and 
t a k e  names a p p r o a c h  t o  t h i s ,  o r  are  t h e y  a s  open w i t h  t h e i r  
i n f o rma t i on? 

MR. REYNARD: They f i l l  t h e  whole  spectrum of  
p o s s i b i l i t i e s .  The B r i t i s h  have  a mandatory  r e p o r t i n g  
s y s t e m  t h a t  i n  t h e  p a s t  h a s  been  i d e n t i f i e d  a s  b e i n g  a 
l i t t l e  b i t  o f  a " k i c k  a s s  and t a k e  names" p r o c e s s  t h a t  h a s  
been  m o d i f i e d  ove r  t h e  c o u r s e  o f  t h e  y e a r s ,  a n d  t h e y ' v e  
found a more c o n s t r u c t i v e  a p p r o a c h  t o  human f a c t o r s  r e s e a r c h  
l a s t  December when t h e  Civi l .  A e r o n a u t i c s  A u t h o r i t y  i n  
B r i t a i n  i n s t i t u t e d  what t h e y  c a l l e d  CHIRP,  1 k e e p  f o r g e t t i n g  
what t h e  acronym means,  b u t  i t ' s  t h e  B r i t i s h  A S R S e  The 
J a p a n e s e  a re  s t a r t i n g  a n  ASRS t y p e  program t h r o u g h  t h e i r  
p i l o t s  o f g a n i z a t i o n ,  n o t  t h r o u g h  t h e i r  Government, The 
C a n a d i a n s  a r e  on  t h e  v e r g e  o f  i n s t i t u t i n g  a Canadian  ASRSe 

Then, o f  c o u r s e ,  you have  i n d i v i d u a l  o r g a n i z a t i o n s  t h a t  
have  i n c i d e n t  r e p o r t i n g  sys t ems .  Un i t ed  A i r l i n e s ,  f o r  
i n s t a n c e ,  has a F l i g h t  S a f e t y  Awareness  program which i s  
i n c r e d i b l y  good. W e  have  found t h a t  t h e  community i s  
e x t r e m e l y  r e c e p t i v e  t o  t h i s  c o n c e p t .  P i l o t s  and c o n t r o l l e r s  
g e n u i n e l y  g i v e  a damn a b o u t  s a f e t y ,  and  t h e y  s h o u l d ;  t h e y ' r e  
t h e  o n e s  t h a t  are most  c r i t i c a l l y  i n v o l v e d .  And t h e y  r e a l l y  
want  t o  be able  t o  t a l k  a b o u t  i t ,  b u t  t h e y  a l s o  d o n ' t  want 
t o  h o i s t  t h e m s e l v e s  on  t h e i r  p e t a r d ,  

DR. LAUBER: Any o t h e r  q u e s t i o n s ?  Okay. Thanks a g a i n ,  
B i l l .  
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DR. LAUBER: I ' m  on the m a i l i n g  l ist  f o r  l i t e r a l l y  
d o z e n s  o f  f l i g h t  s a f e t y  b u l l e t i n s  and  p u b l i c a t i o n s  front 
a round  t h e  wor ld .  When a n y  o f  t h e s e  come i n  v i r t u a l l y ,  
w i t h o u t  e x c e p t i o n  t h e y  c o n t a i n  ma te r i a l  e x c e r p t e d  from 
CALLBACK and o t h e r  ASRS ma te r i a l .  I t ' s  an  i n c r e d i b l y  
i n e x p e n s i v e ,  r e a d i l y  a v a i l a b l e  s o u r c e  o f  i n f o r m a t i o n  t h a t  
you p e o p l e  c a n  u s e  t o  p u t  t o g e t h e r  your  own f l i g h t  s a f e t y  
b u l l e t i n s ,  and we e n c o u r a g e  you t o  d i s c u s s  more o f  t h a t  
c o n c e p t  when you g e t  i n t o  t h e  working g r o u p s  t h i s  a f t e r n o o n .  

The l a s t  fo rma l  p r e s e n t a t i o n  w e  have  on t h e  program 
s h o u l d  have  come e a r l y  i n  t h e  program y e s t e r d a y .  I n  f a c t ,  
Lee Rolman p r e s e n t e d  t h e  l e a d  p a p e r  d u r i n g  t h e  1979 workshop 
on c o c k p i t  r e s o u r c e  management t h a t  you 've  h e a r d  s e v e r a l  
r e f e r e n c e s  t o  t h r o u g h o u t  t h e  c o u r s e  o f  t h e s e  p r o c e e d i n g s .  
A t  t h a t  t i m e  we c o l l e c t i v e l y  were s t i l l  s t r u g g l i n g ,  I t h i n k ,  
w i t h  t h e  d e f i n i t i o n  o f  c o c k p i t  r e s o u r c e  management and 
e x a c t l y  what i t  meant .  I f e l t  t o  l e a d  t h a t  workshop o f f ,  i t  
would make good s e n s e  t o  have some p r e s e n t a t i o n s  which 
showed some bas ic  a p p r o a c h e s  t o  t h e  problem t h a t  p e o p l e  
c o u l d  u s e  t o  t a c k l e  and d e f i n e  o p e r a t i o n a l l y  what w e  were 
t a l k i n g  a b o u t  w i t h  c o c k p i t  r e s o u r c e  management. Lee 
Bolman's  p r e s e n t a t i o n  d i d  t h a t  i n  an e x c e l l e n t  f a s h i o n .  I 
know y o u ' r e  g o i n g  t o  e n j o y  h e a r i n g  what L e e  h a s  t o  say .  

Lee h a s  a Ph.D from Yale U n i v e r s i t y  i n  o r g a n i z a t i o n a l  
b e h a v i o r ,  and h a s  been  a l e c t u r e r  a t  t h e  Harvard School  o f  
E d u c a t i o n  s i n c e  1972. H e ' s  i n v o l v e d  i n  many management 
c o n s u l t i n g  a c t i v i t i e s ,  and  e s p e c i a l l y  s i n c e  t h e  1979 
workshop w i t h  t h e  a i r l i n e  i n d u s t r y  i n  h e l p i n g  d e f i n e  
s p e c i f i c  c o c k p i t  r e s o u r c e  management programs.  Lee is a l s o  
t h e  a u t h o r  o f  a fo r thcoming  book o n  u n d e r s t a n d i n g  
o r g a n i  za t i o n s  
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COCKPIT RESOURCE MANAGEMENT 
AND THE THEORY OF THE SITUATION 

Lee Bolman 

Harvard  U n i v e r s i  t y  

DR. BOLMAN: Thank you, John .  I t  i s  a p l e a s u r e  t o  be 
h e r e .  I t ' s  t h e  second time t h a t  I have  a d d r e s s e d  an 
i n d u s t r y  c o n f e r e n c e  i n  t h e  a i r l i n e  i n d u s t r y ,  and I t h i n k  I ' m  
n o t  q u i t e  a s  t e r r i f i e d  a s  I was t h e  f i r s t  time, b u t  1 s t i l l  
f e e l  a c o n s i d e r a b l e  amount o f  a p p r e h e n s i o n .  I have  s e v e r a l  
s t r i k e s  a g a i n s t  m e .  One  is t h a t  I ' m  n o t  a p i l o t .  The b u l k  
o f  my a i r l i n e  e x p e r i e n c e  is t h e  nonsmoking a i s l e  s ea t  and 
you d o n ' t  r e a l l y  l e a r n  a heck  o f  a l o t  a b o u t  f l y i n g  i n  t h a t  
s i t u a t i o n .  

The second is t h a t  t h e  b u l k  o f  my c o c k p i t  e x p e r i e n c e  h a s  
been  w i t h  ma jo r  a i r l i n e s ,  (Ed C a r r o l l  knows a l o t  a b o u t  some 
of t h a t  e x p e r i e n c e )  i n  l a r g e  a i r p l a n e s  u s u a l l y  w i t h  t h r e e -  
man crews. I ' v e  had much l e s s  e x p e r i e n c e  w i t h  t h e  commuter 
i n d u s t r y .  So I hope you w i l l  b e a r  t h a t  i n  mind and t r y  t o  
make a p p r o p r i a t e  t r a n s l a t i o n s  from t h e  e x p e r i e n c e  I h a v e  had 
t o  t h e  s i t u a t i o n s  t h a t  you know w e l l .  

The t h i r d  s t r i k e  is t h a t  my i n d u s t r y  e x p e r i e n c e  h a s  been a s  
a c o n s u l t a n t ,  and t h a t  d o e s n ' t  add t o  my c r e d i b i l i t y .  Most 
o f  you p r o b a b l y  a r e  f a m i l i a r  w i t h  t h e  d e f i n i t i o n  o f  a 
c o n s u l t a n t  a s  someone who bor rows  your  watch ,  t e l l s  you t h e  
t ime, and keeps  t h e  watch.  Some o f  you may have  had t h e  
e x p e r i e n c e s  t h a t  c o n f i r m  s u c h  i m p r e s s i o n s .  

T h e r e  s h o u l d  be some p o i n t s  o f  t a n g e n c y ,  and I hope no ma jo r  
c o n t r a d i c t i o n s  w i t h  what Ed C a r r o l l  was d e s c r i b i n g  y e s t e r d a y  
a s  h e  was t a l k i n g  a b o u t  some ideas  t h a t  I f i n d  h e l p f u l  i n  
t r y i n g  t o  a p p r o a c h  t h e  q u e s t i o n  o f  c o c k p i t  r e s o u r c e  
management. I s u s p e c t  t h a t  E d ' s  is more c o n c r e t e ,  more 
p r a c t i c a l ,  a s  you 'd  e x p e c t  from someone w i t h  E d ' s  
e x p e r i e n c e .  My a p p r o a c h  w i l l .  be  more g e n e r a l  and w i l l  sound 
more l i k e  a l ec ture  from a c o l l e g e  p r o f e s s o r .  

The way I ' d  l i k e  t o  b e g i n  is t o  t a l k  a b o u t  two 
d i f f e r e n t  k i n d s  o f  e r r o r .  Jack  was t a l k i n g  a b o u t  r i s k ,  and  
t h e r e ' s  a r e l a t i o n s h i p ,  I t h i n k ,  be tween h i s  d i s c u s s i o n  and 
what  I mean when I t a l k  a b o u t  e r r o r .  E r r o r  i n  g e n e r a l  h a s  
t o  d o  w i t h  a mismatch between what  you want and what you 
g e t .  T h e r e ' s  some th ing  we're t r y i n g  t o  a c h i e v e ,  and somehow 
wha teve r  w e  p roduce  is n o t  what  w e  had i n  mind. And I w a n t  
t o  t a l k  a b o u t  two d i f f e r e n t  k i n d s  o f  e r r o r ,  because  I t h i n k  
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o n e  is be t t e r  u n d e r s t o o d ,  and  o u r  t r a i n i n g ,  i n  g e n e r a l ,  d o e s  
a be t te r  j o b  w i t h  i t .  

E r r o r  o f  e x e c u t i o n  is what  happens  when you know where  
y o u ' r e  t r y i n g  t o  ge t  and you know p r e t t y  much how y o u ' r e  
supposed  t o  g e t  t h e r e ,  b u t  somehow t h e r e ' s  a lapse  i n  t h e  
a t t e m p t  t o  p roduce  w h a t e v e r  you h a v e  i n  mind, I had a f a i r  
amount o f  jump s e a t  e x p e r i e n c e  o v e r  a few y e a r s ,  and  I 
remember t h e  w o r s t  jump s e a t  l a n d i n g  I e v e r  e x p e r i e n c e d .  I t  
w a s  a case o f  a t r a n s i t i o n i n g  c o - p i l o t  who had been bumped 
down from o n e  a i r c r a f t  t o  a n o t h e r .  H e  was f l y i n g  w i t h  a 
c h e c k  p i l o t  and t h e  c o n v e r s a t i o n  between t h e  two o f  them 
made i t  clear  t h a t ,  s o  f a r ,  e v e r y  l a n d i n g  t h a t  h e  had made 
had been f a i r l y  t e r r ib l e .  As t h e y  were on t h e  a p p r o a c h ,  
t h e y  rev iewed t h e  whole  t h i n g  a g a i n ,  a n d  t h e  c o - p i l o t  s a i d  
he  u n d e r s t o o d ,  h e  knew what he  w a s  g o i n g  t o  do. H e  came i n  
t o o  h i g h ,  t o o  f a s t ,  and p o o r l y  c o n f i g u r e d ,  T h a t ' s  an  e r r o r  
o f  e x e c u t i o n .  The c o - p i l o t  had e x t e n s i v e  e x p e r i e n c e  l a n d i n g  
a i r p l a n e s .  Presumably  h e  knew how t o  l a n d  t h e  a i r p l a n e  he  
had t r a n s i t i o n e d  from and was c o m f o r t a b l e  d o i n g  t h a t .  Wi th  
a few more l a n d i n g s ,  I imag ine  t h a t  he  l e a r n e d  how t o  d o  
w e l l  on t h e  new one.  H e  knew what  h e  wanted - h e  j u s t  had 
t r o u b l e  making i t  come o u t  r i g h t .  T h a t ' s  a n  e r r o r  o f  
e x e c u t i o n .  

Now, t h e r e  is a n o t h e r  k i n d  of  e r r o r ,  and  t h a t  may be 
l e s s  common, b u t  h a s  become more i m p o r t a n t  a s  we've g o t t e n  
b e t t e r  a t  d e a l i n g  w i t h  t h e  f i r s t  k ind .  I ' l l  c a l l  t h e  second 
t y p e  an  e r r o r  i n  t h e  t h e o r y  t h a t  you have  a b o u t  t h e  
s i t u a t i o n .  T h e r e ' s  an  o l d  s a y i n g  t h a t  t h e r e  is n o t h i n g  s o  
p r a c t i c a l .  a s  a good t h e o r y .  T h i s  is n o t  a n  i d e a  t h a t ' s  
w i d e s p r e a d  o u t s i d e  o f  t h e  u n i v e r s i t i e s ,  b u t  I t h i n k  t h a t  i t  
c o n t a i n s  a n  i m p o r t a n t  t r u t h .  I n  any s i t u a t i o n  i n  l i f e ,  w e  
a c t  on t h e  b a s i s  of o u r  t h e o r i e s  a b o u t  what is g o i n g  on 
a round  us.  When I f i r s t  s t a r t e d  l o o k i n g  a t  what happens  i n  
c o c k p i t s ,  I s p e n t  a l o t  o f  time l o o k i n g  a t  NTSB a c c i d e n t  
r e p o r t s ,  I s t i l l  f i n d  t h o s e  t o  be a f a s c i n a t i n g  s o u r c e  o f  
i n f o r m a t i o n  a b o u t  b o t h  f l y i n g  and human d e c i s i o n  making. 
When I f i r s t  s t a r t e d  l o o k i n g  a t  them, o n e  o f  t h e  t h i n g s  I 
began  t o  n o t i c e  i n  a l o t  o f  a c c i d e n t s ,  was t h a t  p a r t  o f  t h e  
problem w a s  t h a t  t h e  crew w a s  t r y i n g  t o  p u t  t o g e t h e r  
d i f f e r e n t  p i e c e s  o f  i n f o r m a t i o n ,  v a r i o u s  and a s s o r t e d  pieces 
o f  d a t a ,  f r e q u e n t l y  unde r  s i t u a t i o n s  where  t h e y  d i d n ' t  a l l  
f i t  t o g e t h e r  i n t o  some c o h e r e n t  v i e w  o f  what  was happening .  
I n  many o f  t h e  a c c i d e n t s ,  what  was happen ing  was n o t  t h a t  
t h e y  s o l v e d  t h e  problem i n c o r r e c t l y ,  b u t  t h e y  were s o l v i n g  
t h e  wrong problem. They had  t h e  wrong t h e o r y  a b o u t  what  was 
o c c u r r i n g  t o  t h e  a i r p l a n e .  To g i v e  you j u s t  o n e  example, I 
t h i n k  a 727 was l o s t  i n  a s i t u a t i o n  where  somehow t h e  crew 
had mis sed  t h e  p i t o t  h e a t e r  on  t h e  c h e c k l i s t .  Dur ing  climb 
t h e  crew n o t i c e d  u n u s u a l l y  h i g h  airspeed r e a d i n g s ,  I ' m  
g o i n g  t o  e x a g g e r a t e  t h i s  a l i t t l e  b i t ,  b u t  t h e  crew g o t  i n t o  
t h i s  f a s c i n a t i n g  c o n v e r s a t i o n  a b o u t  g e e ,  why i n  t h e  h e l l  are 
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w e  g o i n g  s o  f a s t ,  i s n ' t  i t  amazing? And t h e n  t h e y  began t o  
d e v e l o p  t h e o r i e s  t o  a c c o u n t  f o r  why t h e y ' r e  go ing  s o  f a s t  -- 
t h e  p l a n e  was empty, t h e  wea the r  c o n d i t i o n s  were unusua l  and 
so  on. A l i t t l e  l a t e r  t h e y  w e n t  i n t o  a s t a l l ,  which t h e y  
m i s i n t e r p r e t e d  a s  a mach b u f f e t ,  I f  you t h i n k  y o u ' r e  g o i n g  
v e r y  f a s t  when your  a i r p l a n e  is g o i n g  t o  s t a l l ,  you d o n ' t  
t a k e  t h e  r i g h t  a c t i o n s ,  The crew's a c t i o n s  were r i g h t  f o r  
t h e  problem t h e y  t h o u g h t  t h e y  had ,  b u t  t h e y  were s o l v i n g  t h e  
wrong problem. T h a t  c a n  o c c u r  i n  s i t u a t i o n s  where t h e  
problem is making su re  we've d e f i n e d  t h e  r i g h t  problem. 
Once we've d e f i n e d  t h e  r i g h t  problem, t h e n  w e  g o  on t o  t h e  
problem o f  how d o  we s o l v e  it. 

N O W ,  i t  seems t o  m e  i f  w e  t h i n k  o f  t h i s  a s  Type A and 
Type B, t h a t  most  o f  t h e  t r a i n i n g  t h a t  commercial  p i l o t s  g e t  
is around i s s u e s  o f  e x e c u t i o n ,  t r a i n i n g  them t o  s o l v e  t h e  
problems t h a t  w e  u n d e r s t a n d  w e l l .  And I t h i n k  w e l l  o v e r  90 
p e r c e n t  o f  t h e  s i t u a t i o n s  t h a t  p i l o t s  e n c o u n t e r  a r e  o f  t h a t  
n a t u r e ,  I ' t s  f a i r l y  s t r a i g h t f o r w a r d .  Much o f  f l y i n g  is  n o t  
o n l y  r o u t i n e ,  b u t  i t  g e t s  d u l l ,  The problems a r e  c l e a r ,  
what  n e e d s  t o  be done  is c l e a r ,  i t ' s  j u s t  a q u e s t i o n  of 
knowing how t o  d o  i t  s k i l l f u l l y  and p r o f e s s i o n a l l y .  I t h i n k  
o u r  t r a i n i n g  h a s  done  a t remendous j o b  i n  t h e s e  a r e a s .  I t ' s  
h a r d  t o  a c h i e v e  p e r f e c t i o n  when y o u ' r e  t a l k i n g  a b o u t  humans, 
b u t  we've done  w e l l  on Type A problems.  I t h i n k  v e r y  l i t t l e  
o f  o u r  e n e r g y  h a s  been  on Type B, p a r t i a l l y  b e c a u s e  i t ' s  
l e s s  obv ious .  I t ' s  someth ing  t h a t ' s  more o b s c u r e  and i t  
t a k e s  a w h i l e  t o  b e g i n  t o  g e t  a sense of  t h e  d i f f e r e n c e  
between s o l v i n g  a problem and d e f i n i n g  a problem. 

So, i n  my i n i t i a l  e f f o r t s  t o  t r y  t o  u n d e r s t a n d  t h e  
i s s u e s  o f  c o c k p i t  r e s o u r c e  management, I came t o  t h e  i d e a  
t h a t  p i l o t s  a r e  a lways  i n  t h e  p r o c e s s  o f  d e v e l o p i n g  what I 
c a l l  a t h e o r y  of t h e  s i t u a t i o n .  And a t h e o r y  o f  t h e  
s i t u a t i o n  is b a s i c a l l y  a s e t  o f  i d e a s  t h a t  I have  i n  my head 
t h a t  s a y s  w h a t ' s  happening  r i g h t  now, w h a t ' s  happening  i n  my 
a i r p l a n e ,  w h a t ' s  happening  i n  t h e  c o c k p i t ,  what needs  t o  
happen under t h e s e  c i r c u m s t a n c e s .  I t ' s  t h a t  t h e o r y  a b o u t  
t h e  s i t u a t i o n  t h a t ' s  g o i n g  t o  i n f l u e n c e  o u r  a c t i o n s .  I ' l l  
d o  what I t h i n k  i s  s e n s i b l e  g i v e n  t h e  c o n d i t i o n s .  

One t h i n g  t h a t  I ' v e  been t r y i n g  t o  u n d e r s t a n d  is when 
is i t  most l i k e l y  t h a t  p i l o t  w i l l  have  t h e  wrong t h e o r y  -- 
w i l l  be  o p e r a t i n g  under  t h e  b a s i s  of t h e  wrong a s s u m p t i o n s  
a b o u t  what is happen ing ,  I ' v e  been he lped  i n  t h i s  by some 
o f  t h e  r e p o r t s  o u t  o f  t h e  ASRS sys tem.  I t ' s  a 'wonder fu l  
d a t a b a s e .  I t  seems t o  m e  t h a t  there ' s  a set  of c o n d i t i o n s  -- major c o n d i t i o n s  t h a t  l e a d  p e o p l e  t o  g e t  o f f  t r a c k .  One 
s e t  of c o n d i t i o n s  is d i s t r a c t i o n ,  T h e r e  is someth ing  
happening  t h a t  is p u l l i n g  p i l o t s  a t t e n t i o n  away from t h e  
c r i t i c a l  o p e r a t i o n a l  i s s u e s ,  One example t h a t  I a lways  
remember is t h e  v e r y  c h a t t y  jump s e a t i n g  c a p t a i n  i n  t h e  PSA 
a c c i d e n t  a t  San Diego. .While t h e  crew was g e t t i n g  r e p o r t s  
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a b o u t  t h e  p o s s i b i l i t y  o f  t r a f f i c  c o n f l i c t s ,  t h e r e  was a 
c a p t a i n  i n  t h e  jump s e a t  t a l k i n g  w i t h  c o n s i d e r a b l e  i n t e n s i t y  
a b o u t  t h e  company b e n e f i t s  programs.  T h a t  c o u l d  n o t  
p o s s i b l y  have  been  a h e l p f u l  f a c t o r  i n  t h a t  s i t u a t i o n .  I t  
m i g h t  have  been  a c r i t i c a l  d i s t r a c t i o n  t h a t  kept t h e  crew 
from f o c u s i n g  on more c r i t i c a l  o p e r a t i o n a l  i s s u e s .  T h e r e  
h a s  been  a s e r i e s  o f  s i m i l a r  i n c i d e n t s  and a c c i d e n t s .  
Sometimes i t ' s  a s y s t e m s  m a l f u n c t i o n ,  somet imes  i t ' s  i n  t h e  
c o c k p i t ,  somet imes  i t ' s  a c o n f u s i n g  ATC message.  I t  c a n  
even  come from t h e  c a b i n .  Someth ing  is d i s t r a c t i n g  t h e  crew 
and making i t  more d i f f i c u l t  f o r  them t o  f u n c t i o n ,  t o  d o  
what  t h e y  r e a l l y  need  t o  be d e a l i n g  w i t h .  

A s econd  set  o f  c o n d i t i o n s  h a s  t o  d o  w i t h  s t ress  o r  
h i g h  work l o a d ,  Some o f  t h e  work t h a t  NASA's done  i n  t h i s  
a rea  makes i t  v e r y  c l ea r  t h a t  a s  t h e  work l o a d  expands  i t  
g e t s  more l i k e l y  t h a t  t h e  work e x c e e d s  t h e  c a p a c i t y  o f  t h e  
crew t o  manage i t .  The crew g e t s  i n t o  t r o u b l e ,  and  b e g i n s  
t o  have  t h e  wrong i d e a s  a b o u t  w h a t f s  happen ing .  

A t h i r d  s e t  o f  c o n d i t i o n s  I t h i n k  h a v e  t o  d o  w i t h  
J a c k ' s  p h r a s e  a b o u t  i g n o r a n c e  and a need  t o  push on.  One 
k i n d  o f  s i t u a t i o n  t h a t  is o f t e n  t r o u b l e s o m e  is where t h e  
crew h a s  e x p e r i e n c e d  a f a i r  amount o f  f r u s t r a t i o n .  One o f  
t h e  c l e a r e s t  examples  i s  d e l a y s .  I was i n  an a i r p l a n e  
e a r l i e r  t h i s  summer on a d a y  i n  which I t h i n k  t h e r e  were 
t h u n d e r s t o r m s  a t  e v e r y  a i r p o r t  i n  t h e  Un i t ed  S t a t e s .  W e  s a t  
on  t h e  ground f o r  a l m o s t  two h o u r s ,  and  you c o u l d  t e l l  t h e  
c a p t a i n  was g e t t i n g  more and more f r u s t r a t e d .  W e  were g o i n g  
from N e w  York t o  Da l l a s ,  and  t h e  w e a t h e r  was bad a t  b o t h .  
The guy  was g e t t i n g  more and more angry .  H e  f i n a l l y  g o t  
a c l e a r a n c e  f o r  pushback  and  he  w a s n ' t  ab l e  t o  pushback 
b e c a u s e  m a i n t e n a n c e  was h a v i n g  problems.  H e  was f u r i o u s  
b e c a u s e  o f  t h a t .  By t h e  time m a i n t e n a n c e  was r e a d y ,  ground 
c o n t r o l  had s t o p p e d  i s s u i n g  pushback  c l e a r a n c e s .  They a s k e d  
him was h e  pushed back, and  he  s a i d  y e s ,  i n d e e d ,  h e  
c e r t a i n l y  was, even  though he  was s t i l l  a t  t h e  g a t e .  The 
r e p o r t s  s u g g e s t e d  t h a t  t h i s  was a d o u b t f u l  s i t u a t i o n  t o  even  
t a k e  o f f ,  what  seemed t o  happen was t h e  r i g h t  s t u f f  was 
coming o u t .  T h i s  g u y ' s  f i g h t e r  p i l o t  e x p e r i e n c e  was 
b e g i n n i n g  t o  r e a l l y  t a k e  h o l d ,  and  i t  was l i k e  i t  d i d n ' t  
mat te r ,  what  t h e  h e l l ,  h e  was g o i n g  t o  g e t  t h a t  a i r p l a n e  o u t  
o f  Kennedy and i n t o  t h e  a i r  no matter how many l i n e s  o f  
t h u n d e r s t o r m s  t h e r e  were. I t  was a n  i n t e r e s t i n g  e x p e r i e n c e .  
I t ' s  n o t  t h a t  t h e  r i s k  h e  r a n  was huge ,  b u t  he  s u r e  a s  h e l l  
was expand ing  t h e  r i s k  beyond what  anybody i n  t h e  a i r p l a n e ,  
I t h i n k ,  would have  wanted him t o  do. And I t h i n k  a l o t  o f  
i t  had t o  do  w i t h  he  had j u s t  s p e n t  t o o  many h o u r s  g e t t i n g  
t o o  f r u s t r a t e d  and annoyed,  and  he  was g o i n g  t o  push  on ,  
w h a t e v e r  i t  took .  

Now, a f o u r t h  s e t  o f  c o n d i t i o n s  is ambiguous o r  
m i s l e a d i n g  i n f o r m a t i o n .  T h a t  c o v e r s  a b road  r a n g e  o f  
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c i r c u m s t a n c e s ,  b u t  i t  o c c u r s  a l o t  i n  t h e  a v i a t i o n  
s i t u a t i o n .  Sometimes you g e t  m i s l e a d i n g  i n f o r m a t i o n ,  l i k e  a 
m i s l e a d i n g  c l e a r a n c e .  Sometimes you have  i n c o m p l e t e  
i n f o r m a t i o n ,  and somet imes  y o u ' r e  t r y i n g  t o  p u t  t o g e t h e r  
s e v e r a l  d i f f e r e n t  p i e c e s  o f  d a t a .  You u s u a l l y  c a n ' t  j u s t  
s i m p l y  l o o k  o u t  t h e  c o c k p i t  window and know e v e r y t h i n g  t h a t  
you need t o  know. And you c a n  wind up w i t h  a problem a s  you 
t r y  t o  p u t  t o g e t h e r  a l l  t h e  d i f f e r e n t  p i e c e s  o f  i n f o r m a t i o n .  
A c lass ic  example is t h e  TWA a c c i d e n t  a t  Round H i l l .  They 
were headed i n t o  D u l l e s  and t h e y  r e c e i v e d  an i n i t i a l  
a p p r o a c h  c l e a r a n c e .  The c a p t a i n  looked  a t  h i s  a p p r o a c h  
c h a r t  and s a i d  "You know t h i s  dumb c h a r t  s a y s  3408 t o  Round 
H i l l . "  H e  had a moment o f  d o u b t  whe the r  t o  g o  t o  1800 o r  
m a i n t a i n  3400. But he  d e c i d e d  t h a t  t h e  c o n t r o l l e r  
p re sumab ly  knew what he  s a i d .  The crew c o n t i n u e d  t o  have a 
c o n v e r s a t i o n  i n  t h e  c o c k p i t  and d e c i d e d  t o  k e e p  on  g o i n g  
down and r a n  i n t o  t h e  mounta in .  T h a t ' s  one  o f  many 
s i t u a t i o n s  where t h e  i n f o r m a t i o n  is e ~ i t h e r  m i s l e a d i n g  o r  
ambiguous.  Whenever you have  m i s l e a d i n g  o r  ambiguous 
i n f o r m a t i o n ,  y o u ' r e  f a c e d  w i t h  u n c e r t a i n t y .  I f  you have  
u n c e r t a i n t y  and you have  t o  take a c t i o n ,  t h e n  i n e v i t a b l y  
what  you have  t o  d o  is t o  d e v e l o p  some way o f  r e s o l v i n g  
u n c e r t a i n t y ,  and you d e v e l o p  a t h e o r y  t h a t  makes sense o f  i t  
a l l .  I f  your  t h e o r y  i s  r i g h t ,  your  a c t i o n  w i l l  be  r i g h t ;  i f  
your  t h e o r y  is wrong, your  a c t i o n  w i l l  be  wrong. 

You have  a p o s s i b i l i t y  t h a t  c o u l d  happen any  t ime, 
a l t h o u g h  i t ' s  more l i k e l y  t o  happen somet imes  t h a n  o t h e r s ,  
t h a t  p i l o t s  can s u d d e n l y  g e t  o f f  t h e  wrong t r a c k  where t h e i r  
t h e o r y  s i m p l y  d o e s n ' t  f i t  w i t h  t h e  r e a l i t y  o f  t h e  s i t u a t i o n .  
T h a t  h a s  i m p l i c a t i o n s  f o r  how w e  t h i n k  a b o u t  t h e  
r e s p o n s i b i l i t y  t h a t  w e  have  i n  d e v e l o p i n g  e f f e c t i v e  p i l o t s  
and d e v e l o p i n g  t r a i n i n g  t h a t  w i l l  make them SO.  And i t  
means i n  a d d i t i o n  t o  a l l  of t h e  t h i n g s  t h a t  w e  have  done  i n  
t h e  p a s t  t o  h e l p  them l e a r n  t h e  o p e r a t i o n a l  s k i l l s  and t h e  
s y s t e m s  knowledge and e v e r y t h i n g  e lse  t h a t ' s  c r i t i c a l  t o  a 
good p r o f e s s i o n a l  w e  a l s o  f a c e  a n o t h e r  s e t  o f  i s sues  t h a t  
a r e  more d i f f i c u l t  t o  d e a l  w i t h  b e c a u s e  what we're r e a l l y  
t a l k i n g  a b o u t  h e r e  is t h e  r e s i d u a l  u n c e r t a i n t y .  I t ' s  
e v e r y t h i n g  t h a t  w e  d o n ' t  y e t  u n d e r s t a n d  w e l l .  And t h a t  
i n c l u d e s  t h e  unusua l  s e t  o f  c i r c u m s t a n c e s ,  t h e  s u r p r i s i n g  
c i r c u m s t a n c e s ,  t h e  s i t u a t i o n  t h a t  nobody e v e r  was q u i t e  a b l e  
t o  a n t i c i p a t e ,  o r  a l l  t h e  p l a c e s  where someth ing  h a s  g o n e  
wrong s o  now t h e r e ' s  u n c e r t a i n t y  i n  t h e  env i ronmen t  a n d  t h e  
crew h a s  t o  f i n d  some way t o  n e g o t i a t e  t h r o u g h  t h a t  
u n c e r t a i n t y .  And t r a i n i n g  programs h a v e  r e a l l y ,  I t h i n k ,  
p u t  l i t t l e  emphas i s  on  how d o  you t r a i n  p e o p l e  t o  d e a l  w i t h  
u n c e r t a i n t y .  

T h e r e  is a second major  f a c t o r  t h a t  c o n t r i b u t e s ,  I 
t h i n k ,  t o  e r r o r s .  I was impressed  when I f i r s t  s t a r t e d  
working  w i t h  p i l o t s  t h a t  i n  c e r t a i n  ways t h e y ' r e  j u s t  l i k e  
o t h e r  managers .  The b u l k  o f  my work h a s  been  working w i t h  
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manager s  a round  how you l e a d  e f f e c t i v e l y  o r  how d o  you 
manage w e l l .  I n e v e r  t h o u g h t  u n t i l  I l o o k e d  a t  i t  t h a t  i n  
some ways what g o e s  o n  i n  a c o c k p i t  is v e r y  p a r a l l e l ,  e v e n  
though  i n  some ways i t ' s  v e r y  d i f f e r e n t .  And o n e  v e r y  
s i g n i f i c a n t  pa ra l l e l  h a s  t o  d o  w i t h  o n e  o f  t h e  most 
u n i v e r s a l  phenomena t h a t  w e  have  found i n  working w i t h  

. managers .  L e t  m e  i n t r o d u c e  i t  w i t h  a l i t t l e  s t o r y .  

T h i s  g o e s  back t e n  y e a r s .  A c o l l e a g u e  o f  mine  was 
d o i n g  a semina r  on  l e a d e r s h i p  f o r  c h i e f  e x e c u t i v e s  i n  medium 
s i z e  compan ies ,  and w e  had a g r o u p  o f  t e n  s u c h  p e o p l e  who 
were g o i n g  to come t o  a two and a h a l f  d a y  seminar on how d o  
you l e a d  medium s i z e  companies ,  And w e  knew t h a t  i n  working 
w i t h  t h i s  k ind  of g r o u p ,  a v e r y  h i g h  power,  v e r y  demanding 
g r o u p ,  t h e y  would come and s a y ,  "Show u s  someth ing  good." 
I f  i t  w a s n ' t  good,  we'd b e  i n  t r o u b l e ,  W e  f i g u r e d  w e  needed 
someth ing  t h a t  would make s e n s e  t o  them, t h a t  t h e y  would 
c o n s i d e r  w a s  c r e d i b l e  and went  beyond a few c r a z y  ideas  from 
academicians. So w e  asked e a c h  o f  them -- e a c h  was 
p r e s i d e n t  o f  a medium s i z e  campany -- t o  send  u s  a t a p e  
r e c o r d i n g  of him l e a d i n g  a m e e t i n g ,  W e  s a i d  you c h o o s e  t h e  
m e e t i n g ,  - j u s t  g i v e  u s  someth ing  t h a t  you t h i n k  is  
r e p r e s e n t a t i v e  of your  l e a d e r s h i p  i n  your  o r g a n i z a t i o n ,  
From e a c h  o f  them w e  g o t  o n e  o f  t h e s e  r e c o r d i n g s ,  and we 
went  t h r o u g h  them, and  we  d i d  a l i t t l e  b i t  o f  what B i l l  was 
s a y i n g  A S R S  d o e s  w i t h  t h e i r  r e p o r t s ,  w e  d e - i d e n t i f i e d  them. 
W e  t o o k  o u t  t h e  name o f  t h e  company, t h e  names o f '  t h e  
p e o p l e ,  and a l l  of  t h e  s p e c i f i c s  o f  a s i t u a t i o n ,  and  w e  made 
up t y p e  s c r ip t s ,  n o t  t h e  whole  t a p e ,  b e c a u s e  an h o u r ' s  w o r t h  
o f  t a p e  is a l o t  o f  p a g e s ,  b u t  w e  made a b o u t  20 and 2 5  page  
cases  f o r  e a c h  o f  t h e s e  t e n  p e o p l e  o f  e x c e r p t s  o u t  o f  t h e  
m e e t i n g s .  And w e  l a b e l e d  them Case  A, Case E), Case C, and  
s o  on. They a r r i v e d  a t  t h e  c o n f e r e n c e ,  t h e y  g o t  l i t t l e  
l o o s e - l e a f  b i n d e r s  w i t h  t h e s e  cases i n  them, t h e y  went o f f  
t o  t h e i r  rooms, and  t h e y  r e a d  them w i t h  f a s c i n a t i o n ,  I t  may 
n o t  sound l i k e  t h e  most  e x c i t i n g  way t o  spend  a n  e v e n i n g ,  
b u t  t h e s e  g u y s  t h o u g h t  i t  was t e r r i f i c ,  They r e a l l y  j u s t  
dug i n t o  t h a t  and  read l a t e  i n t o  t h e  n i g h t .  

T h e r e  were a v a r i e t y  o f  r e a s o n s  why t h e y  were 
f a s c i n a t e d ,  a c o u p l e  o f  which w e  h a d n ' t  p r e d i c t e d ,  b u t  we 've 
found s i n c e  were n o t  un ique ,  One  was t h a t  i n  e v e r y  case 
where t h e y ' d  e v e r  m e t  e a c h  o t h e r  t h e y  c o u l d  i d e n t i f y  e a c h  
o t h e r ' s  cases, Not a l l  of them knew e a c h  o t h e r ,  b u t  a 
number o f  them had m e t  t h r o u g h  t r a d e  g r o u p s  o r  c o n v e n t i o n s  
and  so on. They d i d n ' t  know e a c h  o t h e r  w e l l ,  b u t  i n  e v e r y  
case where t h e y ' d  e v e r  m e t ,  t h e y  were able  t o  i d e n t i f y  e a c h  
o t h e r ' s  cases. 

Q u e r y ,  how d i d  t h e y  d o  t h a t ?  what  d o  you t h i n k ?  S t y l e  
is t h e  answer.  T h a t  is, i n  e v e r y  case t h e  i n d i v i d u a l ' s  
management s t y l e  w a s  l i k e  a b e h a v i o r a l  f o o t p r i n t ,  and  
wherever  t h e  p e r s o n  w e n t ,  you c o u l d  see t h a t  b e h a v i o r a l  
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f o o t p r i n t  and c o u l d  s a y  "aha t h i s  is s o  and so." I n  some 
cases i t  w a s  d r a m a t i c a l l y  c l e a r  -- w e  had one guy  whose way 
o f  l e a d i n g  a t  m e e t i n g s  was blame and k i c k  ass, I g u e s s  would 
b e  a way of l o o k i n g  a t  i t ,  o r  s h o u t  and k i c k  ass:  "Goddam 
i t ,  Tommy, you a c t "  4- a s  h e ' s  t a l k i n g  t o  h i s  v i c e  p r e s i d e n t  -- "you ac t  l i k e  I'm a s k i n g  you t o  c l imb M t .  E v e r e s t .  I ' m  
t e l l i n g  you t h e s e  a r e  t h e  sa les  t a rge t s  and y o u ' r e  g o i n g  t o  
meet them." So everybody looked  a t  t h a t  and s a i d  hey ,  
t h a t ' s  Alan, who else would l e a d  a m e e t i n g  l i k e  t h a t .  O the r  
c a s e s  were more s u b t l e ,  b u t  what w a s  i n t e r e s t i n g  was t h a t  
t h e y  were a b l e  t o  see it. 

NOW, i f  you c a n  do  t h a t ,  what d o e s  i t  t e l l  you? I t  
t e l l s  you t h a t  t h e r e ' s  a t remendous amount o f  s t a b i l i t y  i n  
t h a t  b e h a v i o r a l  f o o t p r i n t ,  t h a t  p e o p l e ' s  b e h a v i o r a l  
f o o t p r i n t  shows s u b s t a n t i a l  c o n s i s t e n c y  o v e r  a p e r i o d  of 
t i m e ,  and you can t r a c k  them. So t h a t  was t h e  f i r s t  t h i n g  
t h a t  was i n t e r e s t i n g ,  

The second t h i n g  t h a t  was i n t e r e s t i n g  was t h a t  t o  a man 
i t  w a s  a b s o l u t e l y  unanimous a f t e r  r e a d i n g  a l l  t h e  c a s e s  t h e y  
had t h i s  e x h i l a r a t i n g  f e e l i n g  t h a t  was s o r t  o f  "Thank God, I 
produced  t h e  one  example o f  e f f e c t i v e  l e a d e r s h i p . "  They were 
a l l  s i n c e r e l y  conv inced ,  and a t  t h e  same time, t h e y  were 
amazed a t  how bad some o f  t h e s e  o t h e r  guys  were, They were 
t h i n k i n g ,  " I I m  s u r p r i s e d  t h e  company makes money t h e  way 
t h i s  g u y  l e a d s  meetings. How c a n  t h e y  e v e r  make a d e c e n t  
d e c i s i o n .  T h i s  is t e r r i b l e . "  

So w e  d i d  t h e  seminar  by g o i n g  t h r o u g h  a c a s e  a t  a 
t i m e ,  and f o r  a b o u t  t h e  f i r s t  t h r e e  o r  f o u r  c a s e s ,  e a c h  t i m e  
we'd s t a r t  up, t h e  guy  who'd p r e s e n t  i t ,  would j u s t  s o r t  o f  
b r i e f l y  d e s c r i b e  t h e  s i t u a t i o n  and t a l k  and s a y  a few t h i n g s  
a b o u t ,  "Well, a 5  you know, I p r o b a b l y  d i d n ' t  do  t h i s  q u i t e  
a s  w e l l  a s  I c o u l d  have ,  b u t  o v e r a l l  I f e e l  p r e t t y  good 
a b o u t  it." And t h e n  he would s i t  and smile w a i t i n g  f o r  t h e  
compl imen t s  t o  come. And t h e y  n e v e r  came. I t  t o o k  a b o u t  
t h r e e  o r  f o u r  o f  t h o s e  b e f o r e  p e o p l e  began t o  see t h a t  t h e r e  
was a p a t t e r n  t h a t  was e s t a b l i s h i n g  i t s e l f .  Each of  t h e  
p e o p l e  was hoping  f o r  t h e  a c c o l a d e .  H e  w a s n ' t  go ing  t o  g e t  
i t .  

One o f  t h e  t h i n g s  t h a t  t h e y  r e a l i z e d  a s  a r e s u l t  o f  
t h a t  s emina r  was t h a t  t h e r e  was a l o t  a b o u t  what t h e y  d i d  
t h a t  was s t a n d a r d ,  i t  was a b s o l u t e l y  p r e d i c t a b l e ,  b u t  t h e  
i n d i v i d u a l  d i d n ' t  know i t .  Tha t  is, t h e y  d i d n ' t  r e a l l y  know 
a b o u t  t h e i r  own l e a d e r s h i p  s t y l e ,  even  though t h e i r  
l e a d e r s h i p  s t y l e  was w e l l  deve loped  and had been known t o  
o t h e r s  f o r  a l o n g  t i m e .  

W e l l ,  a s  I ' v e  t a l k e d  t o  p i l o t s ,  t h e  same s i t u a t i o n ,  I 
t h i n k ,  is t r u e .  It 's a s  t rue  o f  a i r l i n e  p i l o t s  a s  i t  is o f  
o t h e r  p e o p l e ,  t h a t  t h e r e  a r e  a v a r i e t y  o f  s i t u a t i o n s  i n  
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which  w e  t h i n k  we know what  we're d o i n g  and  r e a l l y  d o n ' t .  
I t  is  most  l i k e l y  t o  o c c u r  i n  a c o u p l e  o f  c o n d i t i o n s .  One 
i s  when w e  a re  unde r  s t ress .  One o f  t h e  t h i n g s  w e  know is  
t h a t  when a p e r s o n  is  under  s t r e s s ,  t h e y  a r e  more l i k e l y  t o  
b e  d o i n g  someth ing  t h a t  is d i f f e r e n t  from what t h e y  t h i n k  
t h e y ' r e  d o i n g .  A t r emendous  amount o f  e r r o r  unde r  s t r e s s f u l  
c o n d i t i o n s  o c c u r s  b e c a u s e  p e o p l e  s i m p l y  a r e n ' t  d o i n g  what  
t h e y  t h o u g h t  t h e y  were. 

S e c o n d l y ,  i t ' s  more l i k e l y  t o  o c c u r  i n  t h e  more 
ambiguous ,  s o f t e r ,  more s u b j e c t i v e  areas  l i k e  management 
s t y l e .  I t ' s  l e s s  l i k e l y  t o  o c c u r  i n  c o n c r e t e ,  e a s y  t o  
d e f i n e  s k i l l  a reas .  So t h a t  i f  you a p p l y  t h a t  t o  p i l o t s ,  
what  i t  s u g g e s t s  i s  t h a t  b e c a u s e  o f  t h e  s o p h i s t i c a t i o n  t h a t  
p i l o t  t r a i n i n g  h a s  a c h i e v e d  f o r  many o f  t h e  b a s i c  s k i l l s  
t h a t  p i l o t s  need t o  have  -- i n  f a c t ,  t h e y  know what t h e y ' r e  
d o i n g .  I f  t h e y  d o n ' t  t h e y  f i n d  i t  o u t  e v e r y  time t h e y  g o  
back  f o r  t h e  r e c u r r e n t  t r a i n i n g .  A s i m u l a t o r  c a n  t e l l  you a 
l o t  a b o u t  whe the r  o r  n o t  y o u ' r e  d o i n g  what  you t h i n k  y o u ' r e  
d o i n g .  B u t  when you g e t  i n t o  t h e  a r e a s  o f  communica t ions ,  
o f  r e s o u r c e  management, t h e  a r e a  o f  i n f o r m a t i o n  t r a n s f e r ,  o f  
how w e  t a k e  i n  i n f o r m a t i o n  and how w e  communicate 
i n f o r m a t i o n  t o  o t h e r s  a round  u s ,  t h e  p r o b a b i l i t i e s  a r e  much 
h i g h e r  t h a t ,  i n  f a c t ,  p i l o t s  a r e  unaware o f  what t h e y  do.  
N O W ,  t h i s  h a s  become c r i t i c a l  i n  a number o f  b o t h  i n c i d e n t s  
and  a c c i d e n t s .  One p l a c e  i t  shows up i s  i n  t h e  l a r g e  number 
o f  cases  i n  which t h e  c a p t a i n  was headed down a p a r t i c u l a r  
p a t h .  Someone i n  t h e  c o c k p i t ,  a t  l e a s t  knew, and i n  some 
c a s e s  t r i e d  t o  g i v e  a h i n t  t o  t h e  c a p t a i n  t h a t  maybe t h e  
p a t h  he  was headed down was n o t  t h e  r i g h t  one.  You're  
p r o b a b l y  a l l  f a m i l i a r  w i t h  a v a r i e t y  o f  t h o s e ,  l i k e  t h e  
a c c i d e n t  i n  Mexico C i t y .  The c a p t a i n  t r i e d  t o  l a n d  on o n e  
runway, and t h e  c o - p i l o t  was t r y i n g  t o  t e l l  him,  "Hey, 
y o u ' r e  n o t  headed i n  t h e  r i g h t  d i r e c t i o n . ' '  The re  a r e  many 
s i m i l a r  a c c i d e n t s .  And i f  you a s k  why t h o s e  o c c u r ,  i t ' s  
v e r y  i n t e r e s t i n g .  I f  you read a c c i d e n t  r e p o r t s ,  you f i n d  a 
s e r i e s  o f  s i t u a t i o n s  i n  which t h e  c a p t a i n  i s n ' t  l i s t e n i n g ,  
a n d  f r e q u e n t l y  t h e  j u n i o r  crew members a r e n ' t  t a l k i n g  v e r y  
c l e a r l y ,  s o  i t ' s  a two-sided s i t u a t i o n .  The c a p t a i n  i s n ' t  
r e a l l y  t r y i n g  v e r y  h a r d  t o  l e a r n  what o t h e r  p e o p l e  have  t o  
s a y ,  and o f t e n  t h e y ' r e  b e i n g  v e r y  c a r e f u l  o r  v e r y  g u a r d e d  
a b o u t  what i t  i s  t h e y ' r e  t r y i n g  t o  g e t  t h r o u g h  t o  t h e  
c a p t a i n .  

N o w ,  I ' v e  t a l k e d  t o  a l o t  o f  c a p t a i n s  a b o u t  t h a t ,  and  
I ' v e  t a l k e d  t o  a l o t  o f  c o - p i l o t s  a b o u t  t h a t ,  and a l l  t h e  
o n e s  I ' v e  t a l k e d  t o  w o u l d n ' t  make t h o s e  m i s t a k e s .  T h e y ' r e  
a b s o l u t e l y  su re  t h e y  w o u l d n ' t  d o  it .  I n  f a c t ,  I t a l k e d  t o  a 
l o t  o f  c a p t a i n s  a b o u t  t h e i r  l e a d e r s h i p  s t y l e ,  and  a l l  of  
them a r e  w e l l  above  a v e r a g e  l e a d e r s .  I ' v e  n e v e r  r u n  i n t o  a 
be low a v e r a g e  l e a d e r .  I ' v e  a l s o  t a l k e d  t o  some o f  t h e  
j u n i o r  crew members o f  some o f  t h o s e  above  a v e r a g e  l e a d e r s  
who d o n ' t  a g r e e  t h a t ,  i n  f a c t ,  t h e y ' r e  d e a l i n g  w i t h  a n  above  
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a v e r a g e  l e a d e r .  I n  o t h e r  c a s e s  t h e y  do  a g r e e .  T h a t  is, 
t h e r e  a r e  c a s e s  where t h e  c a p t a i n ' s  c o n f i d e n c e  i n  h i s  own 
l e a d e r s h i p  is w e l l  v a l i d a t e d  by t h e  p e o p l e  around h im.  But 
o n e  o f  t h e  t h i n g s  t h a t  I ' v e  s e e n  r e p e a t e d l y  is cases where 
t h e  way t h e  c a p t a i n  t a l k s  a b o u t  how h e  l e a d s ,  and how h e  
manages t h e  crew i s  n o t  what  I see a s  I watch him f l y ,  and 
i t ' s  n o t  what h i s  j u n i o r  crew members see a s  t h e y  watch h im 
f l y .  And t h a t  k i n d  of  g a p ,  t h a t  i n c o n s i s t e n c y  between what 
t h e  c a p t a i n  t h i n k s  h e ' s  d o i n g  and p a r t i c u l a r l y  how h e  t h i n k s  
h e ' s  l e a d i n g  is o n e  of t h e  t h i n g s  t h a t  p roduces  t h e  problem. 

I ' v e  t a l k e d  t o  a l o t  o f  j u n i o r  crew members a b o u t  t h e s e  
c a s e s  where t h e  c a p t a i n  f l e w  i n t o  d i s a s t e r  and t h e  j u n i o r  
crew was k ind  of s h y  a b o u t  b r i n g i n g  i t  up. Again,  t h e  
p e o p l e  I ' v e  t a l k e d  t o  wou ldn ' t  l e t  t h a t  happen. I mean, 
t h e y ' r e  v e r y ,  v e r y  c l e a r  a b o u t  t h i s ,  You know, "Hey my a s s  
g o e s  w i t h  h i s ,  no way I ' m  go ing  t o  l e t  t h a t  s o n  o f  a b i t c h  
f l y  m e  i n t o  t h e  ground."  And one o f  t h e  issues  t h a t  comes 
up here is  w e l l ,  i f  nobody would d o  i t ,  why d o e s  i t  happens? 
And I t h i n k  p a r t  o f  why i t  happens is t h a t  i n  terms o f  o u r  
own p e r c e p t i o n s  o f  o u r s e l v e s ,  o u r  espoused  t h e o r y  a b o u t  
o u r s e l v e s ,  a l l  of  u s  b e l i e v e  t h a t  what  w e  would do  under  
t h o s e  c i r c u m s t a n c e s  would be  e f f e c t i v e .  For many o f  u s  
we're r i g h t ,  and f o r  some o f  u s  we're n o t  r i g h t ,  Un les s  
we're g i v e n  some h e l p  somewhere th rough  t h e  t r a i n i n g  
program t h a t  w e  u n d e r t a k e  i n  t h e  c o u r s e  o f  d e v e l o p i n g  o u r  
p i l o t i n g  s k i l l s ,  i t  may b e  t h a t  w e ' l l  n eve r  l e a r n  f o r  su re  
u n t i l  we're i n  a c r i t i c a l  s i t u a t i o n ,  and t h e n  i t ' s  t o o  l a t e .  

T h a t ' s  l e d  m e  t o  t h i n k  t h a t  t h e  whole a r e a  of c o c k p i t  
r e s o u r c e  management is ,  i n  f a c t ,  one  of  t h e  l a s t  ma jo r  
f r o n t i e r s  i n  a v i a t i o n  s a f e t y .  The k i n d s  o f  t r a i n i n g  t h a t  w e  
g i v e  p i l o t s  needs  t o  t a k e  a c c o u n t  o f  b o t h  o f  t h e  ma jo r  
issues t h a t  I ' v e  t a l k e d  a b o u t .  One h a s  t o  do  w i t h  t r a i n i n g  
p i l o t s  t o  b e  a l e r t  t o  t h e  p o s s i b i l i t y  t h a t  t h e r e  w i l l  be  
times when you may have  t h e  wrong s e t  o f  a s s u m p t i o n s  a b o u t  
what  is go ing  o n ,  and f o r  them t o  b e  a l e r t  t o  a c o u p l e  of 
t h i n g s ,  One is t h e  c l u e s  t h a t  maybe you have t h e  wrong 
t h e o r y  a b o u t  what  is g o i n g  on. I n  most of t h e  c a s e s  t h a t  
I ' v e  s e e n  one  o r  b o t h  o f  two c l u e s  is p r e s e n t .  One is  
anomaly -- a l l  t h e  i n f o r m a t i o n  d o e s n ' t  add up, t he re ' s  some 
p i e c e  o f  d a t a  t h a t ' s  i n c o n s i s t e n t  w i t h  your  v iew o f  w h a t ' s  
g o i n g  on. In  many o f  t h e  c a s e s  where  p i l o t s  a r e  o p e r a t i n g  
on  t h e  wrong a s s u m p t i o n s ,  t h e r e ' s  some kind of  anomaly 
o c c u r r i n g .  Another  t h i n g  is some k ind  of c h a l l e n g e  o r  a t  
l e a s t  nudge from o t h e r  members oE t h e  crew t h a t  maybe what 
y o u ' r e  d o i n g  is o f f  t a r g e t ,  I n  most o f  t h e  s i t u a t i o n s  where 
p e o p l e  have  gone  o f f  o n  t h e  wrong program, one  o r  b o t h  o f  
t h o s e  t h i n g s  was p r e s e n t ,  And i n  o r d e r  f o r  t h a t  k ind  of 
a c c i d e n t  t o  become l e s s  common, I t h i n k  o n e  t h i n g  t h a t  n e e d s  
t o  happen is a l l  p i l o t s  need t o  b e  more aware t h a t  t h e y  make 
m i s t a k e s ,  t o  g e t  beyond t h e  a s sumpt ion  t h a t  t o  make one is 
t h e  wrong t h i n g ,  "1 n e v e r  want anybody t o  see it ,  and by 
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God, i f  anybody e v e r  t r i e s  t o  t e l l  m e  t h a t  I made one ,  1'11 
t e l l  them a b o u t  what a good p i l o t  I am." 

w i t h i n  c o c k p i t s  t h a t  everybody assumes t h a t  p a r t  o 
i s  t o  h e l p  each  o t h e r  make s u r e  t h a t  w e  d o n ' t  do  t 
t h a t  a s  a s e n i o r  crew member i n  a c o c k p i t ,  
a b s o l u t e  o b l i g a t i o n  t o  t r y  t o  make su re  t h a t  I u t i  
i n f o r m a t i o n  t h e  j u n i o r  crew members c a n  p r o v i  
j u n i o r  crew member, i f  I t h i n k  there  is a problem,  I have  an  
o b l i g a t i o n  t o  make s u r e  t h a t  t h e  c a p t a i n  h a s  an o p p o r t u n i t y  
t o  u s e  t h a t  i n f o r m a t i o n .  

The second is t o  make  i t  p a r t  o f  s t a n d a r d  p r a c t i c e  

I t h i n k  t h a t  o v e r  t i m e  i t ' s  g o i n g  t o  become e s s e n t i a l  
f o r  a l l  o f  t h e  c a r r i e r s  t o  d e v e l o p  more o b j e c t i v e  ways o f  
a p p r o a c h i n g  t h i s  i s s u e .  The most  deve loped  program t h a t  I 
am f a m i l i a r  w i t h  is U n i t e d ' s  e f f o r t .  I ! m  p r o b a b l y  more 
i n d e p e n d e n t  i n  t h i s  a r e a  t h a n  Ed is. H e  and I d i d  n o t  
a lways  a g r e e .  The program b a s i c a l l y  h a s  s e v e r a l  major  
e lements  t o  it. I t  began w i t h  a home-study course- -  a s e t  
o f  w r i t t e n  m a t e r i a l s  f o r  p i l o t s  t o  r ead .  I t h i n k  t h a t  had 
some d e g r e e  o f  u t i l i t y  i n  g e t t i n g  p e o p l e  f a m i l i a r  w i t h  t h e  
a r e a ,  a l t h o u g h ,  a s  J a c k  was s a y i n g  e a r l i e r ,  t h e r e  is  t h e  
h o r s e - w a t e r i n g  problem. I t ' s  a r e a l  one h e r e  i n  terms o f  
g e t t i n g  p i l o t s  t o  r ead  v e r y  d e e p l y  t h e  t o p i c  i n  t h e i r  s p a r e  
t i m e .  So i f  you u s e  w r i t t e n  m a t e r i a l ,  i t  needs  t o  b e  s t u f f  
t h a t  is i n t e r e s t i n g  enough and a t t r a c t i v e  enough t h a t  
t h e y ' r e  w i l l i n g  t o  r ead  i t .  B u t  t h a t ' s  o n l y  a s m a l l  s t a r t ,  
b e c a u s e  a t  mos t ,  i t  c a n  g e t  p e o p l e  t h i n k i n g  d i f f e r e n t l y  
a b o u t  t h e  i s s u e .  

P a r t  o f  t h e  problem h a s  been  t h a t  i t ' s  been g r a d u a l l y  
dawning on many i n  t h e  i n d u s t r y  t h a t  t h e  i s s u e  is r e a l l y  
i m p o r t a n t .  Even i n  t h e  p a s t  y e a r  when I ' v e  t a l k e d  t o  
p i l o t s ,  t h e r e  a r e  s t i l l  a number o f  p i l o t s  who a r e  y e t  t o  b e  
conv inced  of t h e  impor t ance .  T h e r e  a r e  f a r  more b e l i e v e r s  
t h a n  t h e r e  were y e a r s  ago ,  b u t  t h e r e  a re  s t i l l  some 
s k e p t i c s  . 

The second p a r t  o f  t h e  program t h a t  Uni ted  developed  
i n v o l v e d  b r i n g i n g  p e o p l e  t o g e t h e r  i n  s e m i n a r s  t o  g e t  them 
l o o k i n g  a t  t h e  i s s u e s  of  command and l e a d e r s h i p  and l o o k i n g  
a t  t h e m s e l v e s  a s  commanders and l e a d e r s .  P a r t i c i p a n t s  g e t  
f eedback  from f e l l o w  p i l o t s  a b o u t  how t h e y  r e a l l y  l e a d .  And 
I t h i n k  t h a t ' s  a t r emendous ly  u s e f u l  i d e a .  Not t h a t  you 
h a v e  t o  do  i t  t h e  way Uni ted  d o e s  i t ,  b u t  you need someth ing  
t h a t  g e t s  p e o p l e  i n t o  a s e t t i n g  where t h e y  work w i t h  f e l l o w  
p i l o t s  and look  s e r i o u s l y  a t  i s s u e s  o f  l e a d e r s h i p  i n  t h e  
c o c k p i t .  How do  you make d e c i s i o n s  i n  t h e  c o c k p i t ?  How can  
w e  do  t h a t  b e t t e r ?  And s o  look  s e r i o u s l y  a t  myse l f  and what 
is my approach  t o  managing t h e  c o c k p i t .  I t h i n k  t h a t ' s  
i m p o r t a n t  . 
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The f i n a l  p a r t  o f  what Uni ted  is d o i n g ,  and I t h i n k  
i t ' s  t h e  p a r t  t h a t  is r e a l l y  c r i t i c a l  -- I t h i n k  you c o u l d  
d r o p  a l m o s t  a n y t h i n g  e l se ,  and i f  y o u ' l l  do  t h e  l a s t  p a r t  
wel l ,  t h a t ' s  where t h e  b a s i c  l e a r n i n g  n e e d s  
t o  b e g i n  t o  i n t e g r a t e  l e a d e r s h i p ,  command, 
management i n t o  r e c u r r e n t  t r a i n i n g ,  and p a r t i c u l a r l y  
b r i n g  i t  i n t o  t h e  LOFT s c e n a r i o s .  U n i t e d ' s  a b i l i t y  t o  g e t  
t h e  p i l o t s  t o  s i t  s t i l l  f o r  t h e  v i d e o  i n  t h e  s i m u l a t o r s  was 
a key s t e p .  When p e o p l e  were f i r s t  t a l k i n g  a b o u t  i t ,  i t  
w a s n ' t  a t  a l l  c l e a r  t h a t  t h a t  c o u l d  e v e r  happen. I was s o  
d e l i g h t e d  t h a t  t h e y  were a b l e  t o  d e v e l o p  enough t r u s t  
between t h e  management and t h e  p i l o t s  i n  t h a t  p a r t i c u l a r  
s i t u a t i o n  t o  c o n v i n c e  them t h a t  i t  was g o i n g  t o  b e  used i n  a 
way s i m i l a r  t o  what  ASRS is  f o r .  T h a t  t h e  p u r p o s e  is n o t  
t o  pun i sh  you. The p u r p o s e  is t o  convey  some i n f o r m a t i o n  
t h a t  c a n  be t r emendous ly  u s e f u l  f o r  your  l e a r n i n g .  More 
t h a n  95 p e r c e n t  of t h e  s i t u a t i o n s  t h a t  o c c u r  i n  an  a i r l i n e  
c o c k p i t  r e a l l y  d o n ' t  p r e s e n t  t h e  key management q u e s t i o n s :  
Do you have  t h e  r i g h t  problem d e f i n e d ?  Do you r e a l l y  have  
t h e  r i g h t  t h e o r y  a b o u t  w h a t ' s  g o i n g  on? They m o s t l y  o c c u r  
i n  t h o s e  v e r y  d i f f i c u l t  h i g h  s t r e s s  s i t u a t i o n s .  

The  n ice  t h i n g  a b o u t  t h e  s i m u l a t o r  is  t h a t  you c a n  
c r e a t e  t h o s e  same s i t u a t i o n s  where p e o p l e  a r e  most l i k e l y  t o  
make t h e  k i n d s  o f  e r r o r s  t h a t  I ' v e  been t a l k i n g  a b o u t .  
Those a r e  t h e  s i t u a t i o n s  i n  which p e o p l e  a r e  most l i k e l y  n o t  
t o  d o  what t h e y  t h i n k  t h e y ' r e  d o i n g .  My f a v o r i t e  example of 
t h i s  is I was wa tch ing  a crew g o i n g  t h r o u g h  t h e  s i m u l a t o r  
c h e c k ,  and t h e  c a p t a i n  had been asked had he  had much 
e x p e r i e n c e  w i t h  t h e  coup led  moni tored  approach .  And h e  s a i d  
no,  h e  r e a l l y  h a d n ' t .  And t h e  i n s t r u c t o r ,  "You s h o u l d  t r y  
it." So t h e  c a p t a i n  and t h e  c o - p i l o t  t a l k e d  a b o u t  how t h e y  
were g o i n g  t o  do t h i s .  "When w e  r e a c h  d e c i s i o n  h e i g h t " ,  
s a i d  t h e  C a p t a i n ,  I ' l l  e i t h e r  s a y  "go a round , "  or " I ' v e  g o t  
it." The c o - p i l o t  s a i d ,  " F i n e . "  A s  t h e y  made t h e  approach ,  
e v e r y t h i n g  was g o i n g  v e r y  w e l l .  They r eached  d e c i s i o n  
h e i g h t .  The c a p t a i n  looked  o u t  t h e  window and s a i d ,  i n  h i s  
b e s t  command v o i c e ,  "Land t h e  a i r p l a n e . "  The  c o - p i l o t  was 
n o t  e x p e c t i n g  t h a t  p a r t i c u l a r  i n s t r u c t i o n  -- h e  knew t h a t  
w a s n ' t  what was supposed t o  happen,  s o  h e  looked  a t  t h e  
c a p t a i n .  The c a p t a i n  looked  back a t  him. They looked  a t  
each o t h e r  w h i l e  t h e  s i m u l a t o r  c o n t i n u e d  t o  d e s c e n d .  
F i n a l l y  t h e  c a p t a i n  s a i d ,  "Whoops, okay ,  I ' v e  g o t  it." H e  
l a n d e d  t h e  s i m u l a t o r  okay ,  b u t  i t  was n o t  e x a c t l y  how t h e y  
wanted i t  t o  happen.  

I t  was a case i n  which t h e  c a p t a i n  was a b s o l u t e l y  c l e a r  
i n  advance  a b o u t  what  h e  was g o i n g  t o  do. H e  s a i d ,  he re ' s  
what I ' l l  do ,  b u t  when h e  g o t  i n t o  t h e  a c t u a l  s i t u a t i o n  he  
d i d n ' t  do  i t .  P a r t i c u l a r l y  when you have some r e c o r d  of  i t  
t h a t  t h e  p i l o t s  a r e  a b l e  t o  look  a t ,  t h e  s i m u l a t o r  p r o v i d e s  
p e o p l e  t h a t  o p p o r t u n i t y  t o  r e a l l y  see themse lves  i n  a c t i o n  
i n  t h e  most d i f f i c u l t  s i t u a t i o n s  t h a t  t h e y ' r e  l i k e l y  t o  
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e n c  o un t e  r . 
I t h i n k  t h a t  t h e  se t  o f  issues t h a t  y o u ' r e  t r y i n g  t o  

a d d r e s s  h e r e  a r e  c r i t i c a l .  I am a lways  impressed  a t  t h e  
d i f f i c u l t i e s  o f  d e v e l o p i n g  e f f e c t i v e  approaches '  t o  t h e  
problem, p a r t i c u l a r l y  b e c a u s e  o f  t h e  economic c o n s t r a i n t s  
t h a t  I have  f e l t  a r e  f a r  and away t h e  b i g g e s t  problem t o  
r e a l l y  do  t h i s  w e l l ,  I t h i n k  w e  a r e  g e t t i n g  a much b e t t e r  
h a n d l e  on t h e  problem,  I t h i n k  we've l e a r n e d  a t remendous 
amount a b o u t  how t o  b e t t e r  t r a i n  i n  these a r e a s ,  and  I t h i n k  
t h a t  p r i m a r i l y  t h e  t h i n g  t h a t  g e t s  i n  t h e  way i s  t o  b e  a b l e  

" t o  f r e e  up enough o f  t h e  r e s o u r c e s  so  t h a t  w e  c a n  r e a l l y  d o  
t h e  k i n d  o f  t r a i n i n g  t h a t ' s  n e c e s s a r y .  A s  Jack was s a y i n g  
e a r l i e r ,  t h e  c o n v e r s e  o f  t h a t  same c o i n  is  t h a t  t h e  c o s t s  o f  
a n  a c c i d e n t  a r e  much, much h i g h e r ;  s o  I t h i n k  i t ' s  wor th  t h e  
i n v e s t m e n t  , 

L e t  m e  see i f  t h e r e  a r e  q u e s t i o n s ,  

DISCUSS I O N  

CAPT. RENTHAM: J a c k  Bentham, Metro A i r l i n e s .  Could 
you go  th rough  some o f  t h e  s u g g e s t i o n s  t h a t  you made t o  
'United t h a t  t h e y  d i d  n o t  i n c l u d e  i n  t h e i r  program? T h i s  is 
n o t  t o  c r i t i q u e  your  Uni ted  invo lvemen t  a s  much a s  t h e  f a c t  
t h a t  t h e r e  a r e  a l o t  o f  p e o p l e  i n  t h e  a u d i e n c e  t h a t  I t h i n k  
a r e  b e g i n n i n g  t o  f o r m u l a t e  t h e i r  p l a n s  and cou ld  r e a l l y  u s e  
your  e x p e r t i s e  i n  your  invo lvemen t .  

DR. BOLMAN: What a g r e a t  q u e s t i o n !  I mean t h a t  i s  a 
good q u e s t i o n .  T h e r e  a r e  s e v e r a l  d i f f e r e n t  l e v e l s ,  Now 
some o f  t h e  o n e s  I t h r e w  o u t ,  f o r  example,  e v e r y  o n c e  i n  
a w h i l e  I would wr i te  Ed w i t h  t h i s  g r e a t  i d e a  f o r  some 
r e s e a r c h  t h a t  t h e y  c o u l d  do ,  and I t ended  t o  have t r o u b l e  
c o n v i n c i n g  him o f  t h a t ,  t h a t  i t  was g o i n g  t o  b e  e x p e n s i v e  
and so  on. I would g u e s s  t h e  ma jo r  p o i n t  where w e  most  
o f t e n  d i s a g r e e d  was Uni ted  had a commitment t h a t  was 
h i s t o r i c a l  t o  t h e  management g r i d .  A l o t  o f  Uni ted  
management had e x p e r i e n c e d  management g r i d  and i t  made s e n s e  
t o  them s i n c e  t h e  l a n g u a g e  and t h e  c o n c e p t s  were a l r e a d y  
v e r y  f a m i l i a r  among t h e  Uni ted  managers ,  So t h e y  c h o s e  t o  
i n t r o d u c e  t h a t  i n t o  t h e  f l i g h t  t r a i n i n g  s i t u a t i o n  a s  we l l .  
I a lways  had a n  u n e a s i n e s s  t h a t  t h e  g r i d  p e o p l e ,  n o t  t h e  
U n i t e d  p e o p l e ,  b u t  t h e  g r i d  p e o p l e  had f a i t h  t h a t  t h e  g r i d  
a p p l i e s  everywhere ,  and t h a t  i t  w a s n ' t  a lways  e a s y  t o  g e t  
them t o  a s k ,  "Wait  a m i n u t e ,  a r e  t h e r e  p a r t s  o f  o u r  t h e o r y  
t h a t  maybe d o n ' t  f i t  q u i t e  a s  w e l l  f o r  t h e  v e r y  s p e c i a l i z e d  
n a t u r e  o f  t h e  a v i a t i o n  c o c k p i t . "  I t h o u g h t  t h a t  U n i t e d  
p e o p l e  who worked w i t h  them d i d  a t remendous j o b  of  
e d u c a t i n g  them. I n i t i a l l y ,  i t  was a s  i f  t h e y  were on 
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o p p o s i t e  s i d e s  o f  a b r i d g e .  The g r i d  p e o p l e  knew a l o t  
a b o u t  g r i d ,  and t h e  Un i t ed  p e o p l e  knew a l o t  a b o u t  f l y i n g ,  
and  f o r  a w h i l e ,  I t h i n k  t h e  g r i d  p e o p l e  k e p t  s a y i n g ,  "You 
come o v e r  h e r e  and i t  w i l l  a l l  be f i n e , "  and t h e  Un i t ed  
p e o p l e  s a i d  W a i t  a minute ."  So I would g u e s s  t h a t  t h a t ' s  
b e e n  t h e  m a j o r  p l a c e  where  w e  d i d n ' t  a l w a y s  a g r e e .  I would 
p r o b a b l y  have  wanted t o  massage t h a t  t h e o r y  more t h a n  i t 's  
b e e n  massaged t o o .  T h e r e  a r e  some a s p e c t s  o f  t h e  t h e o r y  
t h a t  p r o b a b l y  f i t  f i n e  when y o u ' r e  t a l k i n g  a b o u t  m i d d l e  o r  
s e n i o r  manage r s  i n  an  o i l  company, b u t  I t h i n k  t h e  c o c k p i t  
i s  s p e c i a l .  A l o t  o f  t h o s e  i d e a s  a r e  a p p r o p r i a t e ,  b u t  t h e y  
r e a l l y  need t o  b e  a d a p t e d  c a r e f u l l y  t o  t h e  s p e c i f i c s  o f  t h e  
s i t u a t i o n .  

CAPT. CARROLL: What Lee h a s  s a i d  is  a b s o l u t e l y  c o r r e c t ,  
and  I t h i n k  t h e  o n l y  e x p l a n a t i o n  I would make  i n  t h i s  r e g a r d  
is t o  c a r r y  what  h e  s a i d  o n e  s t e p  f u r t h e r .  W e  t o l d  t h e  
p e o p l e  from SMI t h a t  what  w e  wanted t o  u s e  t h e  g r i d  f o r  a 
f r a m e  o f  r e f e r e n c e  o f  t h e  l a n g u a g e  t h a t  was e a s i l y  
i d e n t i f i a b l e  t h r o u g h  t h e  p o p u l a t i o n  b e c a u s e  w e  were 
a d d r e s s i n g  a new a r e a  o f  i n t e r e s t  and  c o n c e r n  f o r  t h e  
p i l o t s .  So what  w e  have  c o n s t a n t l y  s a i d  and w e  have  been  
s u c c e s s f u l ,  i s  t h a t  w e  d i d  n o t  want  t o  run  a g r i d  s e m i n a r ,  
w e  wanted t o  run a f l i g h t  o p e r a t i o n s  c o c k p i t  r e s o u r c e  
management s e m i n a r  based  upon t h e  g r i d  of a f rame o f  
r e f e r e n c e ,  a l a n g u a g e .  A s  a n  example ,  a s  Lee w e l l  p o i n t s  
o u t ,  w e  had a h i s t o r y  o f  u s i n g  t h e  g r i d  i n  t h e  company, b u t  
i t  r u n s  f i v e  and a h a l f  d a y s .  O u r s  o n l y  r u n s  t h r e e  and a 
h a l f ,  s o  you c a n  see  where you have  n o t  e m a s c u l a t e d  i t ,  b u t  
a t  l e a s t  we've a d a p t e d  i t  t o  o u r  needs .  And t o  t h e  p e o p l e  
who have  been  t h r o u g h  i t ,  b o t h  i n  o u r  company, and I t h i n k  
c o m m e r c i a l l y ,  I t h i n k  t h e y  would r e a d i l y  i d e n t i f y  w i t h  what  
Lee s a i d .  W e  had t o  c r o s s  t h a t  b r i d g e  and g e t  them t o  
r e c o g n i z e  what w e  were d o i n g  and n o t  have  a m i d d l e  
management approach .  They p a r t i c i p a t e  w i t h  u s  i n  a l l  of t h e  
s e m i n a r s ,  b u t  c r e d i b i l i t y  o f  t h e  s e m i n a r  is, I t h i n k ,  i n  t h e  
h a n d s  of  t h e  o p e r a t i o n s  p e o p l e  who r u n  t h e  s e m i n a r .  T h e y ' r e  
t h e r e  f o r  t h e o r y  c l a r i f i c a t i o n ,  b u t  t h e y ' r e  r e a l l y  
background p e o p l e  t o  what  we're d o i n g ,  and  Lee is a b s o l u t e l y  
c o r r e c t  . I n  f a c t ,  t o  g i v e  him c r e d i t  f o r  h i s  d i s a g r e e m e n t  
w i t h  m e  -- and i t ' s  amazing t o  g e t  a l e t t e r  from a Harvard 
p r o f e s s o r  a n d ,  t h e n  c o r r e c t  i t  f o r  him, you know -- 

DR, BOLMAN: Ed is  known around Uni t ed  a s  t h e  g r e a t  
e d i t o r .  

CAPT. CARROLL: And I d i d n ' t  want t o  b e  i n c o n s i s t e n t  
w i t h  Harvard e i t h e r .  We p u t  o u t  s e v e n  books,  and  Lee h a s  
a l w a y s  t a k e n  g r e a t  d e l i g h t  i n  t h i s .  The l a s t  one  was j u s t  
r e f e r e n c e  m a t e r i a l ,  b u t  t h e  f i r s t  s i x  were t h e  e d u c a t i o n ,  
W e  g o t  c r i t i q u e s  back  from t h a t  c r o s s - s e c t i o n  o f  p e o p l e  who 
s t u d i e d  i t  f o r  u s  b e f o r e  w e  g a v e  i t  t o  t h e  whole p o p u l a t i o n ,  
and  t h e y  s a i d  books o n e  t o  f i v e  o b v i o u s l y  have  been  w r i t t e n  

193 



by some Harvard  egghead ,  and  you o u g h t  t o  t h r o w  a l l  t h a t  
ma te r i a l  away, and  book s i x  is t h e  o n l y  o n e  t h a t  r e a l l y  h a s  
a n y  c r e d i b i l i t y .  The o n l y  o n e  t h a t  Lee r e a l l y  had a 
t r emendous  i n p u t  i n t o  was book s i x .  

DR. BOLMAN: Some p e o p l e  s a i d  t h a t  sounded l i k e  it was 
w r i t t e n  by somebody who u n d e r s t o o d  t h e  p i l o t  -- t h e  c o c k p i t  
e n v i r o n m e n t .  I d o  t a k e  p r i d e  i n  t h a t  t o  t h i s  day .  I ' m  n o t  
s u r e  how i t  happened.  

MR. F I S C H E R :  Bob F i s c h e r  f rom Summit. You a d d r e s s e d  
i n d i r e c t l y  t h e  c o n c e p t  o f  s e l f  image t h a t  t h e  c a p t a i n  
p r o b a b l y  h a s  and t h e  f i r s t  o f f i c e r  and t h e  f l i g h t  e n g i n e e r ,  
i f .  i t ' s  a t h r e e  man c o c k p i t .  Would you d i s t i n g u i s h  what  w e  
d e f i n e  a s  t h e  manager  v e r s u s  t h e  leader?  I t h i n k  t h e y ' r e  
two d i f f e r e n t  t h i n g s  i n  some cases, and  I t h i n k  o u r  
t e c h n i c a l l y  q u a l i f i e d  c a p t a i n  w i t h  numerous y e a r s  o f  
e x p e r i e n c e  h a s  l e a r n e d  t o  r e l y  o n  h i m s e l f ,  - a n d  b a s i c a l l y  is  
a l eader .  Now we're a s k i n g  him t o  b e  a manager o f  r e s o u r c e s  
which h a v e  a lways  p e r h a p s  been  t h e r e ,  b u t  s u d d e n l y  w e  have  a 
more advanced t e c h n o l o g i c a l  c o c k p i t  and we're 
a s k i n g  him t o  b e  a manager ,  and  maybe h e ' s  n o t  p r e p a r e d  t o  
b e  a manager.  Wouldn ' t  h e  r e v e r t  back  t o  b e i n g  a l e a d e r  
unde r  a s t r e s s f u l  s i t u a t i o n ?  

DR. BOLMAN: Well, I t h i n k  c e r t a i n l y  h e ' s  l i k e l y  t o  
r e v e r t  back t o  wha teve r  h e  learned  e a r l i e r .  One o f  t h e  
t h i n g s  w e  know a b o u t  b e i n g  under  s t r e s s  is  t h a t  w e  t e n d  t o  
r e v e r t  back t o  w h a t e v e r  is e a s i e s t  and l e a r n e d  e a r l i e s t  and  
we're most c o m f o r t a b l e  d o i n g ,  T h e  q u e s t i o n  -- t h a t  i s  a 
q u e s t i o n  t h a t  I g e t  a s k e d  a l o t ,  and  i t ' s ,  w h a t ' s  t h e  
d i f f e r e n c e  be tween l e a d e r s h i p  and management? T h e r e ' s  a l o t  
w r i t t e n  a b o u t  i t  and  nobody a g r e e s .  T h e r e ' s  a l l  k i n d s  o f  
d e f i n i t i o n s  o f  b o t h .  Some p e o p l e  g i v e  you d e f i n i t i o n s  o f  
b o t h .  Some p e o p l e  g i v e  you d e f i n i t i o n s  f o r  management t h a t  
sound l i k e  o t h e r  p e o p l e ' s  d e f i n i t i o n  o f  l e a d e r s h i p .  The way 
I g e n e r a l l y  t h i n k  a b o u t  i t  i s  I t h i n k  a b o u t  l e a d e r s h i p  a s  
t h e  c a p a c i t y  t o  a t t r a c t  t h e  s u p p o r t  and e n e r g y  of  whoever i t  
i s  I ' m  t r y i n g  t o  l e a d ,  t o  g e t  them moving i n  t h e  d i r e c t i o n  
t h a t  I need  t o  have  happen ,  I t h i n k  some o f  t h e  t r a d i t i o n a l  
n o t i o n s  o f  command, which have  m i l i t a r y  h i s t o r y  and  s o  o n ,  
d o n ' t  a l w a y s  work e f f e c t i v e l y  a s  ways of l e a d i n g  i n  t h e  
c u r r e n t  e n v i r o n m e n t  b e c a u s e  t h e r e  have  been  c u l t u r a l  c h a n g e s  
and  p e o p l e ' s  n o t i o n s  o f  good l e a d e r s h i p  a r e  chang ing .  But I 
t h i n k  t h e r e  a r e  a l s o  i s s u e s  o f  management t h a t  g o  beyond 
b e i n g  c lear  a b o u t  t h e  management i s s u e s .  For  i n s t a n c e ,  NASA 
d i d  a s t u d y ,  t h e  R u f f e l l - S m i t h  S t u d y  -- I d o n ' t  know i f  
t h a t ' s  been  t a l k e d  a b o u t  a t  t h i s  program, b u t  t h e y  p u t  
p i l o t s  unde r  h i g h  work l o a d  s i t u a t i o n s  and one  o f  t h e  t h i n g s  
t h e y  found was t h a t  v e r y  o f t e n  you 'd  g e t  i n t o  s i t u a t i o n s  
where  t h e  work l o a d  was v e r y  uneven across  t h e  t h r e e  members 
o f  t h e  crew. Now, i t ' s  a management t a s k  o f  t h e  c a p t a i n  t o  
s o l v e  t h a t  problem,  And a l o t  o f  cases t h e y  g o t  i n t o  a l o t  
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o f  t r o u b l e  i n  a s i t u a t i o n  where t h e  c a p t a i n s ,  under  v e r y  
d i f f i c u l t  c i r c u m s t a n c e s ,  was b o t h  f l y i n g  t h e  p l a n e  h i m s e l f ,  
b y  hand,  ( b e c a u s e  t h e y  d i d n ' t  have an a u t o p i l o t , )  and making 
a l l  t h e  d e c i s i o n s ,  and t h e  c o - p i l o t  was s i t t i n g  t h e r e ,  
t r y i n g  t o  c a l c u l a t e  t h e  f u e l  dump s o  t h a t  t h e  r e s u l t  was 
t r e m e n d o u s l y  poor  u s e  o f  t h e  r e s o u r c e s .  T h a t ' s  a m a n a g e r i a l  
f u n c t i o n ,  I t h i n k  f o r  t h e  c a p t a i n  t o  b e  aware o f .  My g u e s s  
i s  most c a p t a i n s  have  n o t  been t r a i n e d  i n  t h a t ,  and many o f  
them p r o b a b l y  a r e n ' t  v e r y  c l e a r  a b o u t  t h a t ,  a b o u t  t h e  need 
t o  be aware o f  who's d o i n g  what and how do  we make s u r e  
we're making t h e  b e s t  p o s s i b l e  u s e  o f  t h e  r e s o u r c e s  t h a t  w e  
h a v e  a v a i l a b l e .  

MR. PITTMAN: Hank P i t t m a n ,  R e f l e c t o n e .  I s n ' t  there a 
g r a y  a r e a ,  i s n ' t  t h e r e  an a r e a  where  you w i l l  a c t u a l l y ,  
l e t ' s  s a y ,  p u t  a n i c h e  i n  t h e  armor o r  t h e  c o n f i d e n c e  l e v e l  
o f  t h e  c a p t a i n ?  Is t h e r e  a p o i n t ,  and have  w e  looked  a t  t h a t  
p o i n t ,  where p e r h a p s  h e  w i l l  ove r -ana lyze  t h e  s i t u a t i o n  and 
n o t  r e a c t  t o  make t h e  d e c i s i o n  h e  s h o u l d  have  made? 

DR. BOLMAN: Y e s .  T h a t ' s  a tough q u e s t i o n ,  and I d o n ' t  
t h i n k  I f u l l y  know t h e  answer t o  t h a t .  I ' v e  been impressed  
i n  a t remendous number o f  t h e  e v e n t s  t h a t  I ' v e  looked  a t  
t h a t  t he re  was q u i t e  a b i t  o f  t i m e  t o  d o  some a n a l y s i s ,  and 
i n  t h e  o n e s  I ' v e  s e e n ,  I c a n ' t  t h i n k  o f  a n  example where 
t h e r e  was t o o  much. I c a n  t h i n k  o f  a l o t  where t h e r e  was 
t o o  l i t t l e ,  t h a t  is, where t h e  crew d i d n ' t  spend some t i m e  
t h a t  r e a l l y  was a v a i l a b l e  t o  them t o  r e t h i n k  t h e  s i t u a t i o n .  
I n  a l o t  o f  t h o s e  cases i t  seems t o  me what t h e y  c o u l d  have  
done  is t r y  t o  c o l l e c t  more i n f o r m a t i o n  from t h e  c o n t r o l l e r ,  
f rom t h e  company, from somebody t o  f i l l  i n  t h e  m i s s i n g  
b l a n k s  -- t h e y  had b l a n k s  i n  t h e  p i c t u r e ,  t h e y  w e r e n ' t  q u i t e  
c e r t a i n  -- i t  d i d n ' t  a l l  add up t o  a c o h e r e n t  p i c t u r e .  I 
know t h e  c o n c e r n  y o u ' r e  r a i s i n g .  Can t h e  c a p t a i n  become t o o  
a n a l y t i c ?  Another  v e r s i o n  of  t h e  c o n c e r n  I ' v e  hea rd  is, 
"Can you undermine t h e  a u t h o r i t y  s t r u c t u r e  i n  t h e  c o c k p i t ? "  
And I t h i n k  t h a t ' s  a r e a l  t e n s i o n .  How d o  you m a i n t a i n  t h e  
a u t h o r i t y ,  s t r u c t u r e  so  t h a t  you have a c l e a r  dec is ion-making  
s y s t e m  when you need  i t ,  and  a t  t h e  same t i m e ,  g e t  away 
f rom some of  t h e  p o t e n t i a l  ha rmfu l  a s p e c t s  o f  s u p p r e s s i n g  
s u p p r e s s i n g  t h e  r e s o u r c e  t h a t  t h e  j u n i o r  crew members have .  
I d o n ' t  t h i n k  t h a t ' s  an e a s y  o n e  t o  d e a l  w i th .  I know t h e  
p e o p l e  a t  Uni ted  w r e s t l e d  w i t h  t h a t  a l o t .  I t  g e t s  
p a r t i c u l a r l y  t r i c k y  i n  i s sues  l i k e  when do  you t a k e  c o n t r o l  
from a c a p t a i n .  So the re  a r e  some v e r y  tough i s sues  there .  
My s e n s e  is, though ,  t h a t  i t  i s  p o s s i b l e  t o  d e v e l o p  a se t  o f  
u n d e r s t a n d i n g s  a b o u t  t h a t .  I f  t h e  c a p t a i n  and t h e  c o - p i l o t  
a r e  b o t h  on t h e  same wave l e n g t h  you c a n  b e g i n  t o  g e t  c l o s e r  
t o  hav ing  SOP'S f o r  command issues. For i n s t a n c e  i f  t h e  
c o - p i l o t  t h i n k s  t he re ' s  a problem, h e  h a s  a r e s p o n s i b i l i t y  
t o  s a y  so ;  t h e  c a p t a i n  h a s  c e r t a i n  o b l i g a t i o n s  i n  terms of 
how he  r e s p o n d s  t o  t h a t ,  and i f  t h e y  b o t h  unde r s t and  t h a t ,  
and t h a t ' s  become p r a c t i c e  f o r  them,  t h e y  know how t o  do  i t ,  
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t h e n  I t h i n k  t h a t  problem is  l e s s  l i k e l y  t o  o c c u r .  I d o n ' t  
know, If w e  e v e r  see a n  a c c i d e n t  where i t ' s  c l e a r  t h a t ' s  
o c c u r i n g ,  t h e n  1'11 want  t o  l o o k  v e r y  h a r d  a t  t h a t ,  I g u e s s  
w e  p r o b a b l y  s h o u l d  l o o k  h a r d e r  a t  i t  even  s o o n e r  t h a n  t h a t .  
I t ' s  a good q u e s t i o n .  

MR, HAMPSON: B r i a n  Hampson, CAE. Have you l o o k e d  upon 
t h i s  q u e s t i o n  a t  a l l  f rom a N a t i o n a l  p o i n t  o f  v iew,  t h e  
N a t i o n a l  c h a r a c t e r i s t i c s ?  I n  t h e  Un i t ed  S t a t e s  you d o n ' t  
h a v e  t h e  r i g i d  c l a s s  s t r u c t u r e  which i s  s t i l l  a p p a r e n t  i n  
t h e  Un i t ed  Kingdom, and t h e y  h a v e  t h e  same t y p e  of  t h i n g  i n  
t h e  N a t i o n a l  c h a r a c t e r i s t i c s  i n  t h e  Fa r  East  
where l o s s  o f  f a c e  is a c o n s i d e r a b l e  problem you h a v e  looked  
a t  i t  from t h a t  p o i n t  o f  v i ew a t  a l l ?  

DR.  BOLNAN: I ' v e  t h o u g h t  a b o u t  i t ,  m o s t l y  i n  t h e  
c o u r s e  o f  read. ing t h i n g s  l i k e  some o f  t h e  a c c i d e n t  r e p o r t s ,  
f o r  example ,  o f  J a p a n  A i r l i n e s ,  and my s e n s e  is, y o u ' r e  
r i g h t ,  t h e r e ' s  a r ea l  d i f f e r e n c e  t h e r e ,  and  t h a t  t h a t  
d i f f e r e n c e  would need  t o  b e  f a c t o r e d  i n t o  any a p p r o a c h  
d e a l i n g  w i t h  t h e  i s s u e s .  I n  some o f  t h e  As ian  c a r r i e r s  I 
t h i n k  i t  makes t h e  problem worse  i n  t h a t  i t ' s  h a r d e r  f o r  
j u n i o r  crew members t o  r e spond .  

ED, do you want  t o  comment on t h a t ?  

CAPT. CARROLL: I h a v e  t o  compl iment  t h e  g e n t l e m a n  from 
CAE f o r  r a i s i n g  t h a t  q u e s t i o n ,  because i t  is  someth ing  t h a t  
I h a v e  been  c o n f r o n t e d  w i t h  j u s t  t h i s  month. I came back 
f rom J a p a n ,  and  J a p a n  A i r l i n e s ,  a s  you a l l  know, h a s  had a 
c o u p l e  o f  a c c i d e n t s  t h a t  have  r e a l l y  c o n c e r n e d  them. They 
r e p l a c e d  a l l  o f  t h e i r  t o p  f l i g h t  o p e r a t i o n s  p e o p l e  a f t e r  t h e  
Tokyo Bay a c c i d e n t .  They have  a new wave o f  p e o p l e  i n  
t h e r e ,  and p a r t  o f  t h e  new wave is a younger  g r o u p  i n  t h e i r  
l a t e  t h i r t i e s  and e a r l y  f o r t i e s  who a r e  i n  management 
p o s i t i o n s  now. They s p e a k  a l i t t l e  b e t t e r  E n g l i s h ,  t h e y  
h a v e  a b e t t e r  u n d e r s t a n d i n g  of  t h e  a v i a t i o n  w o r l d ,  and  when 
I m e t  w i t h  them f o r  a f u l l  d a y  and  d i s c u s s e d  t h i s  f o r  e i g h t  
h o u r s  w i t h  them, t h e y  a s k e d  m e  what  I t h o u g h t  o f  t h e i r  
c u l t u r e ,  and i n  t h e  g r i d  l a n g u a g e ,  w e  -- I t o l d  them I 
t h o u g h t  t h e y  had a f i v e  f i v e  c u l t u r e  w i t h  a o n e  n i n e  backup. 
Now f o r  you p e o p l e  t h a t  d o n ' t  know what  t h a t  means,  i s  i t  
m e a n s  t h a t  t h e y ' r e  i n  a compromising p o s i t i o n  a l l  t h e  t i m e  
where  no one  r e a l l y  h a s  t o  t ake  a f i r m  p o s i t i o n ,  t h e y  a r r i v e  
a t  n o t  t h e  b e s t  s o l u t i o n ,  b u t  t h e y  g e t  o n e  eve rybody  c a n  buy 
i n t o ,  i f  n o t  commit t o ,  and  when a l l  t h a t  d o e s n ' t  work, t h e n  
t h e y  t r y  t o  b e  f r i e n d l y  and h u r t  no o n e ' s  f e e l i n g s  b e c a u s e  
e v e r y o n e  w i l l  l o s e  f a c e .  They a c c e p t e d  t h a t  v e r y  b r i e f  
a n a l y s i s  and t h e y  a l s o  a c c e p t e d  t h e  f a c t  t h a t  i t  d o e s  n o t  
f i t  i n  t h e  c o c k p i t  i f  y o u ' r e  g o i n g  t o  have  a u n i v e r s a l  s a f e  
a p p r o a c h  t o  t h i n g s .  They a r e  w r e s t l i n g  w i t h  t h e i r  c u l t u r a l  
a p p r o a c h  a s  t o  how t o  d o  t h i s ,  b e c a u s e  t h e y  r e c o g n i z e  t h a t  
i t  is a u n i v e r s a l  p roblem.  And w e  i n  t h i s  c o u n t r y  h a v e  i t  
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f o r  a l l  t h e  r e a s o n s  t h a t  Lee h a s  p o i n t e d  o u t ,  b u t  I t h i n k  
t h e s e  a r e  t h e  k i n d  o f  t h i n g s  you d o  have  t o  t a k e  a l o o k  a t ,  
and whe the r  i t ' s  c u l t u r e ,  whe the r  i t ' s  crew s i z e ,  w h a t e v e r ,  
i t ' s  a l l  s t i l l  e s s e n t i a l l y  t h e  same problem. 

DR. BOLMAN: Thank you,  Ed, and t h a n k  you a l l  f o r  t h e  
o p p o r t u n i t y  t o  t a l k  t o  you. 

DR. LAUBER: And t h a n k  you a g a i n ,  Lee, f o r  a n o t h e r  
o u t s t a n d i n g  p r e s e n t a t i o n  . 

Well, t h e  time h a s  come f o r  you p e o p l e  t o  g o  t o  work 
and  t o  t a k e  a d v a n t a g e  of t h e  i d e a s  and c o n c e p t s  and new ways 
o f  t h i n k i n g  a b o u t  some o f  t h e  o l d  p rob lems  t h a t  have  been 
b r o u g h t  t o  your  a t t e n t i o n  y e s t e r d a y  and  t h i s  morning.  You 
m i g h t  v i ew t h e  r e s t  of  t h e  d a y  a s  b e i n g  a n  o p p o r t u n i t y  t o  
augment  your  own r e s o u r c e s  i n  t h a t  you have  t h e  o p p o r t u n i t y  
t o  have  o t h e r  p e o p l e  f rom s i t u a t i o n s  n o t  u n l i k e  y o u r  own t o  
t a c k l e  some o f  your  own p rob lems .  What we're t r y i n g  t o  
a c h i e v e  w i t h  a l l  of  t h i s  i s  a s e r i e s  o f  c o n c r e t e  
recommendat ions ,  d e f i n i t i o n  o f  i s s u e s ,  a p p r o a c h e s ,  and 
i d e n t i f i c a t i o n  o f  r e s o u r c e s  t h a t  a r e  a v a i l a b l e  t o  h e l p  you 
s o l v e  problems t h a t  w i l l  b e  a s sembled  a s  p a r t  o f  t h e  
c o n f e r e n c e  p r o c e e d i n g s  t h a t  w i l l  s e r v e  a s  a r e s o u r c e  book o f  
g u i d e l i n e s  t h a t  p e o p l e  l i k e  y o u r s e l v e s  c a n  a p p l y  t o  s o l v i n g  
y o u r  own p a r t i c u l a r  t r a i n i n g  problems.  

So t h e  r e a l  p r o d u c t  o f  t h i s  workshop is g o i n g  t o  come 
i n  t h e  n e x t  few h o u r s  f rom your  e f f o r t s  i n  t h e s e  working  
g r o u p s .  You've a l l  been a s s i g n e d  t o  working g r o u p s .  A s  you 
know, e a c h  working g r o u p  h a s  a cha i rman  from your  i n d t s t r y  
and  a NASA c o - c h a i r .  W e  d i s c u s s e d  how t h e  working  g r o u p s  
w i l l  o p e r a t e  and how y o u ' r e  g o i n g  t o  a t t e m p t  t o  c o n v e r g e  on 
a s o l u t i o n  t o  your  problem which is bes t  s t a t e d  a s  b e i n g  
a b l e  t o  come up w i t h  a good ,  h i g h  q u a l i t y  s u b s t a n t i v e  r e p o r t  
which r e p r e s e n t a t i v e s  o f  your  g r o u p  w i l l  be p r e s e n t i n g  when 
w e  g e t  t o g e t h e r  back h e r e  tomorrow morning.  

Good l u c k  and  work h a r d .  
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DR. LAUBER: W e  have  a c o u p l e  o f  p e o p l e  i n  t h e  a u d i e n c e  
who were a b l e  t a  j o i n  u s  fo r  t h e  l a s t  p a r t  o f  t h i s  Workshop, 
Mr. Walt L u f f s e y ,  A s s o c i a t e  A d m i n i s t r a t o r  f o r  A v i a t i o n  
S t a n d a r d s  from t h e  FAA i s  h e r e ,  and  Alan S tephen  from t h e  
R e g i o n a l  A i r l i n e  A s s o c i a t i o n  is also ab le  t o  j o i n  us .  So 
we 've  o f f e r e d  b o t h  o f  them t h e  o p p o r t u n i t y  t o  s a y  a f e w  
words t o  you a f t e r  we've had a c h a n c e  t o  h e a r  f r am e a c h  o f  
t h e  working g r o u p s .  W e  welcome t h o s e  p e o p l e  t o  t h e  
Workshop e 

I ' m  v e r y  e x c i t e d  a b o u t  what  we're a b o u t  t o  hear.  I 
t h i n k  a l l  o f  you were working  toward  t h e  deve lopmen t  o f  some 
i n t e r e s t i n g  and workab le  recommendat ions.  I was p l e a s e d  
w i t h  t h e  way t h i n g s  were g o i n g ,  w i t h  t h e  d i s c u s s i o n s  w e  
h e a r d ,  s o  I ' m  l o o k i n g  f o r w a r d  v e r y  much t o  h e a r i n g  t h e  
r e p o r t s  o f  t h e  working  g r o u p s .  

We'll go  i n  s e q u e n c e  and h e a r  f rom e a c h  working g r o u p  
i n  wha teve r  way t h e y  have  worked d e c i d e d  t o  p r e s e n t  t h e i r  
r e p o r t s .  We'd l i k e  t o  o f f e r  ample o p p o r t u n i t y  f o r  
d i s c u s s i o n  a f t e r  e a c h  working  g r o u p  h a s  made i t s  
p r e s e n t a t i o n ,  s o  w e ,  a g a i n ,  want t o  encourage  d i s c u s s i o n  and 
maybe now is t h e  t i m e  when some o f  t h e  q u e s t i o n s  t h a t  w e  
u n f o r t u n a t e l y  had t o  c u t  o f f  o n  Wednesday c a n  be a d d r e s s e d  
t o  t h e  a p p r o p r i a t e  p e o p l e .  

So w i t h  t h a t ,  I ' d  l i k e  t o  t u r n  t h e  f l o o r  o v e r  t o  
Working Group l e  M i k e  Yocum, from P e n n s y l v a n i a  A i r l i n e s ,  who 
is  t h e  cha i rman  o f  t h a t  g r o u p ,  a l o n g  w i t h  C l a y  Foushee  from 
NASA, w i l l  p r e s e n t  t h e i r  r e p o r t .  
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Chairman: M i k e  Yocum, Pennsy lvan ia  A i r l i n e s  
Co-chairman: C l a y  Foushee,  NASA 

CAPT. YOCUM: Thank you, John.  W e  found our  working 
g r o u p  y e s t e r d a y  t o  b e  an e x c i t i n g  c h a l l e n g e  i n  r e s o u r c e  
management i n  i t s e l f .  W i t h  t h e  s i z e  o f  t h e  g r o u p ,  i t  t u r n e d  
o u t  t h a t  w e  had t o o  many r e s o u r c e s  a v a i l a b l e ,  and i n i t i a l l y  
t h a t  g a v e  u s  some problems.  A f t e r  t h e  o p p o r t u n i t y  f o r  
eve ryone  t o  v e n t i l a t e  t h e i r  i d e a s  somewhat, w e  a c t u a l l y  
b r o k e  down i n t o  two g r o u p s  and s p e n t  a good p a r t  o f  t h e  
a f t e r n o o n  r e s e a r c h i n g  s p e c i f i c  t a s k s  and o b j e c t i v e s  t h a t  w e  
had i d e n t i f i e d  b e f o r e  lunch .  I t  was very.  i n t e r e s t i n g  when 
w e  g o t  t o g e t h e r  i n  mid-af te rnoon t o  compare n o t e s  t h a t  t h e s e  
two g r o u p s  had i n d e p e n d e n t l y  i d e n t i f i e d  a p a r t i c u l a r  method 
o f  o p e r a t i o n  t h a t  was e n t i r e l y  d i f f e r e n t  t h a n  t h e  o b j e c t i v e s  
t h a t  e i t h e r  g r o u p  had s e t  o u t  t o  do. So i t  p r e t t y  w e l l  
i n d i c a t e d  t o  u s  t h a t  we had h i t  on t h e  key issues .  I ' m  v e r y  
g r a t e f u l  t o  C l a y  f o r  be ing  s u c h  an  e x p e r t  a t  a s s i m i l a t i n g  
a l l  o f  t h e  n o t e s  and i n f o r m a t i o n  t h a t  was g a t h e r e d  
y e s t e r d a y ,  and C l a y  worked u n t i l  a b o u t  9:00 l a s t  even ing  
p u t t i n g  a l l  o f  t h i s  i n  word p r o c e s s i n g  and a t t e m p t i n g  t o  p u t  
t o g e t h e r  a c o h e r e n t  r e p o r t  t h a t  I w i l l  now a s k  C lay  t o  
d e l  i v e r  . 

DR. FOUSHEE: O u r  g r o u p  f a c e d  an  i n t e r e s t i n g  r e s o u r c e  
management problem. C o c k p i t  r e s o u r c e  management i s  a 
m u l t i f a c e t e d  c o n c e p t  i n v o l v i n g  t h e  e f f e c t i v e  c o o r d i n a t i o n  o f  
many t y p e s  o f  r e s o u r c e s :  a i r c r a f t  s y s t e m s ,  company, a i r  
t r a f f i c  c o n t r o l ,  equipment ,  n a v i g a t i o n a l  a i d s ,  documepts ,  
manuals  and t h e  l i s t  c o u l d  g o  on and on. However, t h e  h e a r t  
o f  t h e  c o n c e p t  is b a s i c a l l y  how p e o p l e  f u n c t i o n  t o g e t h e r  i n  
a g roup .  I t h i n k  t h e  m a j o r i t y  would a g r e e  t h a t  most 
r e s o u r c e  management problems b o i l  down t o  a l a c k  o f  
e f f e c t i v e  c o o r d i n a t i o n  o r  team work between crew members, o r  
between crew members and f l i g h t  a t t e n d a n t s ,  d i s p a t c h e r s ,  a i r  
t r a f f i c  c o n t r o l ,  o r  any o t h e r  p e o p l e  i n  t h e  sys t em.  Now, 
t h e  r e a s o n s  f o r  t h e s e  breakdowns a r e  v e r y  o f t e n  
p s y c h o l o g i c a l  i n  n a t u r e  and somet imes  from a b a s i c  l a c k  o f  
awareness .  Humans sometimes d o n ' t  communicate v e r y  
e f f e c t i v e l y .  Ego involvement  o r  a u t h o r i t a r i a n  i n t e r p e r s o n a l  
s t y l e s  somet imes  i n h i b i t  t h e  i n p u t  o f  o t h e r  crew members. 
I n e f f e c t i v e  communicat ion can  l e a d  t o  s u c h  d e s t r u c t i v e  
c i r c u m s t a n c e s  a s  a breakdown i n  human r e l a t i o n s ,  and an  
accompanying l a c k  o f  o p e n n e s s  o r  s h a r i n g  o f  a d d i t i o n a l  
i n f o r m a t i o n .  I n c r e a s e d  s t ress  a s  a r e s u l t  o f  i n e f f e c t i v e  
t a s k - s h a r i n g  can  r e s u l t  i n  i n c r e a s e d  workload downstream and 
i n e f f e c t i v e  d e c  i sion-ma k ing .  
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Of a l l  t h e  m a j o r  t o p i c  a r e a s  t h a t  o u r  g r o u p  c o n s i d e r e d ,  
i t  a l l  k e p t  coming back t o  t h e  human e l emen t .  Now, c l e a r l y  
t h e r e  a re  many o t h e r  p a r t s  of t h e  r e s o u r c e  management p u z z l e  
t h a t  c o u l d  be c o n s i d e r e d ,  Resource  management c e r t a i n l y  
i n c l u d e s  t h e  management o f  t h e  hardware  i n  t h e  sys tem a s  
w e l l ,  b u t  o u r  commit tee  was f u n d a m e n t a l l y  c o  
w i t h  how w e  c o u l d  accompl i sh  -- t o  bor raw a p h r a s e  from S t a n  
F i c k e s  o f  U . S .  A i r  -- " t h e  most bang f o r  your  buck." 

With t h i s  i n  mind, w e  f e l t  i t  more i m p o r t a n t  t o  
c o n c e n t r a t e  upon t h e  " l i v e w a r e "  o r  human element i n  a 
r e s o u r c e  management t r a i n i n g  program t o  p r o v i d e  t h e  most 
p o s i t i v e  impact .  

W e  b e l i e v e  v e r y  s t r o n g l y  t h a t  no r e s o u r c e  management 
program w i l l  be  e f f e c t i v e  u n l e s s  t h e  p i l o t s  who e n t e r  s u c h  a 
program a r e  a l r e a d y  t e c h n i c a l l y  q u a l i f i e d  a s  w e l l  a s  
e m o t i o n a l l y  and p h y s i c a l l y  s t a b l e .  Thus a 'major  a s sumpt ion  
o f  o u r  p r o p o s a l  i s  t h a t  o t h e r  a s p e c t s  of a t r a i n i n g  o r  
s e l e c t i o n  program must a d d r e s s  t h o s e  p a r t i c u l a r  c r i t e r i a  
independ en t l y  . 

T h e  h e a r t  o f  o u r  r e p o r t  d e a l s  w i t h  how t h e  r e g i o n a l  
a i r l i n e  i n d u s t r y  migh t  implement a program o f  c o c k p i t  
r e s o u r c e  management d e s i g n e d  t o  d e a l  w i t h  human i n t e r a c t i o n  
problems i n  t h e  most c o s t - e f f e c t i v e  manner.  Our b a s i c  
approach  c e n t e r s  a round c r e a t i n g  an  awareness ,  i n  a l l  
p e r s o n n e l  undergoing  s u c h  a program, o f  how s u b t l e  f a c t o r s  
r e l a t i n g  t o  o n e ' s  i n t e r p e r s o n a l  s t y l e  c a n  and d o  compramise,  
n o t  o n l y  t h e  f l i g h t  crew i n t e r a c t i o n a l  p r o c e s s ,  b u t  a l l  
a r e a s  o f  human i n t e r a c t i o n  w i t h i n  a company's o p e r a t i o n s .  
C r e a t i n g  t h i s  awareness ,  w e  b e l i e v e ,  i s  c r i t i c a l  t o  t h e  
success of  any  r e s o u r c e  management t r a i n i n g  program , 

W e  p r o p o s e  t h a t  t h e r e  a r e  t h r e e  fundamenta l  s t e p s  f o r  
any  o p e r a t o r  w i s h i n g  t o  c r e a t e  a r e s o u r c e  management 
t r a i n i n g  program. The f i r s t  i s  problem i d e n t i f i c a t i o n ;  t h e  
s e c o n d ,  o r i e n t a t i o n ,  o r  i n i t i a l  i n t r o d u c t i o n  o f  t h e  key 
c o n c e p t s ;  and t h e  t h i r d  w e  c a l l  t h e  imp lemen ta t ion  o r  
a w a r e n e s s  phase .  Now b e f o r e  I g o  i n t o  d e t a i l  a b o u t  each  of 
t h e s e  p h a s e s ,  I ' d  4 i k e  t o  a d d r e s s  f o r  j u s t  a m i n u t e  a n  i s sue  
t h a t  I 'm su re  c o n c e r n s  eve ryone  here. 

c 

O u r  g r o u p  was p a r t i c u l a r l y  conce rned  w i t h  t h e  i s s u e  o f  
l i m i t e d  r e s o u r c e s ,  o r  a s  M a r t i n  S h e a r e r  from A i r  Midwest 
s a i d  on Wednesday, ' I  c a n  d o  a n y t h i n g  a s  l o n g  a s  i t  d o e s n ' t  
c o s t  any  money." So here w e  a r e  c a u g h t  i n  a b i n d  of  
recommending a c o n c e n t r a t i o n  o n  i n t e r p e r s o n a l  o r  
p s y c h o l o g i c a l l y  o r i e n t e d  management t r a i n i n g  , a r e a s  which 
would seem t o  r e q u i r e  a g r e a t  d e a l  of o u t s i d e  e x p e r t i s e ,  and 
o f  c o u r s e ,  t h a t  c o s t s  money. We're aware o f  t h e  a p p a r e n t  
paradox and f e e l  t h a t  same o u t s i d e  involvement  w i l l  b e  
n e c e s s a r y  f o r  most  o p e r a t o r s ,  b u t  w e  a l s o  f e l t  t h a t  a g r e a t  
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dea l  o f  background work c o u l d  b e  done  w i t h o u t  such  
a s s i s t a n c e ,  w i t h  r e s o u r c e s  which a r e  a v a i l a  e t o  most 
companies ,  We'll e l a b o r a t e  on  t h a t  a s  w e  p r e s e n t  o u r  
t h r e e - p h a s e  p l a n .  

The f i r s t  phase  o r  problem i d e n t i f i c a t i o n  ph s h o u l d  
b e g i n  w i t h  a company t a s k  f o r c e  composed of gemen t, 
t r a i n i n g  p e r s o n n e l  and l i n e  p i l o t s  t o  i d e n t i f y  what t h e  most 
p r e s s i n g  i s s u e s  a r e  w i t h i n  p a r t i c u l a r  company, T h i s  
workshop h a s  s e r v e d  a s  a st plfus f o r  t h o s e  who have  
a t t e n d e d  t o  t a k e  back i n f o r m a t i o n  and b e g i n  s u c h  an  e 
w i t h i n  t h e i r  own companies ,  You have  t h e  raw ma 
needed.  W e  s u g g e s t  t h a t  a working g r o u p  framework s i m i l a r  
t o  t h e  one  i n  t h i s  Workshop is an  e x c e l l e n t  and e f f e c t i v e  
method f o r  g e n e r a t i n g  a p a r t i c u l a r  o p e r a t o r ' s  l i s t  of  
p r i o r i t i e s .  T h i s  phase  need n o t  i n v o l v e  an  o u t s i d e  
c o n s u l  t a n t ,  The o r g a n i z a t i o n ,  i t s e l f ,  upon c a r e f u l  
e x a m i n a t i o n ,  c a n  d o  a p r e t t y  good j o b  o f  i d e n t i f y i n g  t h e  
fundamenta l  i s s u e s ,  

The second  p h a s e  is t h a t  of o r i e n t a t i o n  o r  t h e  i n i t i a l  
i n t r o d u c t i o n  of key c o n c e p t s  t o  t h e  p i l o t  g roup? ,  T h i s  is 
t h e  s t a g e  where  t h e  i n i t i a l  e d u c a t i o n  o c c u r s .  Our g r o u p  
f e l t  t h a t  a s y s t e m a t i c  i n t r o d u c t i o n  t o  t h e  i s s u e  of c o c k p i t  
r e s o u r c e  management is  e s s e n t i a l  b e f o r e  an  a c t u a l  t r a i n i n g  
program c a n  b e  implemented. C r e w  members s h o u l d  be 
t h o r o u g h l y  i n t r o d u c e d  t o  key c o n c e p t s  and encouraged  t o  
t h i n k  a b o u t  t h e  i s s u e  b e f o r e  be ing  p l a c e d  i n  a c l a s s r o o m  
s e t t i n g .  Again,  t h e r e  a r e  a number o f  r e s o u r c e s  a v a i l a b l e  
t o  an o r g a n i z a t i o n  i n t e r e s t e d  i n  c o n d u c t i n g  s u c h  an  
o r i e n t a t i o n  program. W e  s u g g e s t  t h a t  o p e r a t o r s  t a k e  f u l l  
a d v a n t a g e  o f  s u c h  r e s o u r c e s  a s  t h e  ASRS d a t a b a s e ,  N a t i o n a l  
T r a n s p o r t a t i o n  S a f e t y  Board A c c i d e n t  R e p o r t s ,  a i r l i n e  
i n c i d e n t  r e p o r t s ,  NASA t e c h n i c a l  p u b l i c a t i o n s ,  a r t i c l e s  i n  
t r a d e  p u b l i c a t i o n s ,  and from o r g a n i z a t i o n s  s u c h  F l i g h t  
S a f e t y  Founda t ion .  T a p e - s l i d e  and v ideo- t ape  p r e s e n t a t i o n s  
c a n  be deve loped  . and exchanged among member companies .  
We've s e e n  some e x c e l l e n t  examples  o f  t h i s  t y p e  of work 
among Reg iona l  A i r l i n e  A s s o c i a t i o n  members d u r i n g  t h e  c o u r s e  
o f  t h i s  Workshop. For t h e  most p a r t ,  s u c h  i n f o r m a t i o n  is 
f r ee ,  and most ,  i t  n o t  a l l ,  o f  t h e  work c a n  b e  done  w i t h o u t  
t h e  involvement  of o u t s i d e  c o n s u l t a n t s .  

The l a s t  and most d i f f i c u l t  phase ,  o f  c o u r s e ,  i s  what 
w e  c a l l  t h e  imp lemen ta t ion  phase .  T h i s  is t h e  a r e a  where  
p r o f e s s i o n a l  expertise migh t  be r e q u i r e d .  W e  f e l t  t h a t  any  
program s h o u l d  i n c l u d e  a g r e a t  d e a l  o f  work w i t h  t h e  r o l e  o f  
i n t e r p e r s o n a l  f a c t o r s  i n  t h e  r e s o u r c e  management p r o c e s s .  
O b v i o u s l y  f a m i l i a r i z a t i o n  w i t h  such  c o n c e p t s  a s  t h e  g r i d ,  
t h e  self-esteem model o r  any o t h e r  means o f  i n t r o d u c i n g  a 

on l a n g u a g e  o r  model of  t h e  g r o u p  i n t e r a c t i o n a l  p r o c e s s  
i s  e s s e n t i a l  i f  we're t o  p r o v i d e  t h e  raw materials which a r e  
n e c e s s a r y  t o  c r e a t e  t h e  awarene t h a t  w e  f e e l  is s o  
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i m p o r t a n t .  These  raw ma te r i a l s  s h o u l d  b e  p r o v i d e d  i n  a form 
t h a t  is d i r e c t l y  t r a n s l a t a b l e  t o  a i r c r a f t  management and  
company o p e r a t i o n s .  Thus,  t h e  s e l e c t i o n  o f  o u t s i d e  e x p e r t s  
s h o u l d  c o n s i d e r  t h e  c o n s u l t a n t ' s  f a m i l i a r i t y  w i t h  s u c h  
i s sues .  A t  t h e  v e r y  l e a s t ,  companies  s h o u l d  p r o v i d e  
c o n s u l t a n t s  w i t h  some s o r t  o f  f a m i l i a r i z a t i o n  w i t h  a i r c r a f t  
o p e r a t i o n s .  However, t h i s  is o n l y  p a r t  o f  t h e  p r o c e s s .  The 
c o n c e p t s  a r e  o n l y  t h e  raw m a t e r i a l s .  I n d i v i d u a l s  unde rgo ing  
s u c h  programs must  a c t u a l l y  e x p e r i e n c e  d i r e c t l y  o r  h a v e  an  
o p p o r t u n i t y  t o  g a i n  f i r s t h a n d  knowledge o f  sma l l  g r o u p  
i n t e r a c t i o n  phenomena i f  t h e s e  programs a r e  t o  p r o d u c e  
t a n g i b l e  a t t i t u d e  and b e h a v i o r  changes .  Thus,  w e  f e e l  t h a t  
a r e s o u r c e  management t r a i n i n g  program must p r o v i d e  some 
means o f  s e l f - a s s e s s m e n t  o r  f e e d b a c k  t o  an i n d i v i d u a l  a b o u t  
how h e  o r  s h e  f u n c t i o n s  i n  a g r o u p  env i ronmen t .  

W e  b e l i e v e  t h a t  t h e  most  e f f e c t i v e  means o f  p r o v i d i n g  
t h i s  f eedback  i s  t h e  sys t em u t i l i z e d  by Uni ted  A i r l i n e s  
where f l i g h t  crew members v i ew t h e m s e l v e s  f l y i n g  a f u l l  
m i s s i o n  s i m u l a t e d  f l i g h t .  T h i s  t y p e  o f  v i d e o  t a p e  f eedback  
p r o d u c e s  o b j e c t i v e  s e l f - a w a r e n e s s  o r  t h e  o p p o r t u n i t y  t o  v i ew 
o n e ' s  s e l f  f rom a c o m p l e t e l y  d e t a c h e d  p e r s p e c t i v e ,  and  t h i s  
t y p e  o f  s e l f - a w a r e n e s s  i s  t h e  most  e f f e c t i v e  known method o f  
p r o d u c i n g  s i g n i f i c a n t  a t t i t u d e  and b e h a v i o r  changes .  

Once a program i s  i n  p l a c e ,  some means o f  r e i n f o r c e m e n t  
i s  n e c e s s a r y .  "One- s h o t "  s e m i n a r s  s t a n d  l ess  o f  a c h a n c e  
o f  p r o d u c i n g  l o n g - l a s t i n g  r e su l t s .  Thus,  i t  i s  s u g g e s t e d  
t h a t  r e c u r r e n t  t r a i n i n g  p e r i o d i c a l l y  r e i n t r o d u c e  p e r s o n n e l  
t o  methods and t e c h n i q u e s  e s t a b l i s h e d  d u r i n g  t h e  
i m p l e m e n t a t i o n  phase .  

W e  have  a t t e m p t e d  t o  p r e s e n t  a n  o u t l i n e  which p r o v i d e s  
a g e n e r a l  framework and summar izes  what  w e  f e e l  t o  b e  t h e  
most  i m p o r t a n t  p a r t s  o f  t h e  p r o c e s s  and what  w e  f e e l  s h o u l d  
be t h e  u n d e r l y i n g  p h i l o s o p h y  f o r  a r e s o u r c e  management 
program deve loped  by e a c h  i n d i v i d u a l  o p e r a t o r  . However, w e  
f e l t  t h a t  t h e r e  a r e  o t h e r  a l t e r n a t i v e s  f o r  p r o v i d i n g  
e f f e c t i v e  c o c k p i t  r e s o u r c e  management t r a i n i n g .  W e  f e l t  
t h a t  RAA members c o u l d  c a p i t a l i z e  on t h e  e x p e r t i s e  and  t r i a l  
and e r r o r  e x p e r i e n c e  o f  t h e  l a r g e  c a r r i e r s  who have  
implemented c o c k p i t  r e s o u r c e  mangement t r a i n i n g .  W e  s h o u l d  
n o t  g e t  hung up o n  t h e  "no t - inven ted -he re  syndrome." 

P e r h a p s  t h e  most  c o s t - e f f e c t i v e  method of  p r o v i d i n g  
t h i s  t r a i n i n g  would b e  < a c c o m p l i s h e d  t h r o u g h  a p o o l i n g  o f  
r e s o u r c e s  among member a i r l i n e s  t o  c r ea t e  a q u e r y  program 
t h a t  c o u l d  be  used  i n  whole  o r  i n  p a r t  b y  a b road  s p e c t r u m  
o f  t h e  member companies .  Under t h e  l e a d e r s h i p  o f  t h e  RAA, a 
t a s k  f o r c e  o f  RAA members c o u l d  b e  c r e a t e d  t o  p r o d u c e  s u c h  a 

, t o  t a i l o r  an  a l r e a d y  e x i s t i n g  program, o r  a t  l e a s t  
c r e a t e  t h e  raw m a t e r i a l s  which c o u l d  b e  s h a r e d  among 

member companies .  The RAA m i g h t  s e r v e  a s  a c l e a r i n g  h o u s e  
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f o r  p r o f e s s i o n a l  e x p e r t i s e  o r  i t  migh t  c o n s i d e r  n e g o t i a t i n g  
w i t h  ma jo r  a i r l i n e s  f o r  a c c e s s  t o  a p p r o p r i a t e  p a r t s  o f  t h e  
a l r e a d y  e x i s t i n g  programs.  

C l e a r l y ,  a p r e e x i s t i n g  program w i l l  n o t  b e  e n t i r e l y  
a p p r o p r i a t e  o r  f e a s i b l e  f o r  t h e  a v e r a g e  r e g i o n a l  a i r l i n e ,  
j u s t  a s  one  s i n g l e  program w i l l  n o t  b e  c o m p l e t e l y  
a p p r o p r i a t e  f o r  a l l  o f  t h e  r e g i o n a l  o p e r a t o r s .  However, t h e  
n u c l e u s  o f  s u c h  a program might  b e  p rov ided  u n d e r  s u c h  an 
a r r a n g e m e n t ,  and w e  f e e l  t h a t  t h i s  o p t i o n  s h o u l d  be  pu r sued .  

In  c l o s i n g ,  o u r  g r o u p  would l i k e  t o  emphasize t h a t  s u c h  
a n  e f f o r t  c a n n o t  p o s s i b l y  succeed  u n l e s s  each  o p e r a t o r  sits 
down and t a k e s  a s y s t e m a t i c  l o o k  a t  what  w i l l  work and what 
w i l l  n o t  work f o r  t h e i r  s p e c i f i c  o p e r a t i o n .  I n  t h i s  way, 
t h e y  w i l l  be i n  an e x c e l l e n t  p o s i t i o n  t o  a c q u i r e  t h e  
m a t e r i a l s  and t o  g e t  t h e  most "bang f o r  t h e i r  buck.'' 

DR. LAUBER: Thank you, M i k e  and CIay.  T h a t  was an 
e x c e l l e n t  way t o  s t a r t  o f f  t h e  morning.  A t  t h i s  p o i n t  l e t ' s  
open t h e  f l o o r  t o  q u e s t i o n s  and p o i n t s  o f  d i s c u s s i o n  w i t h  
r e g a r d  t o  Working Group 1's r e p o r t .  

A VOICE: A r e  you m a i l i n g  o u t  c o p i e s  o f  t h e s e  r e p o r t s ?  

DR. LAUBER: L e t  me e x p l a i n  t h e  p r o c e s s  from here.  A s  
you know, we're c r e a t i n g  a t r a n s c r i p t  of  t h e  p r o c e e d i n g s .  
We'll u s e  t h a t  t o  d r a f t  a p r e l i m i n a r y  v e r s i o n  o f  t h e  
c o n f e r e n c e  p r o c e e d i n g s .  I w i l l  d i s t r i b u t e  t h e  d r a f t  r e p o r t  
t o  each  o f  t h e  i n d u s t r y  and NASA cha i rmen a s  w e l l  a s  each o f  
t h e  s p e a k e r s  o n  t h e  fo rma l  program f o r  t h e i r  comments and 
t h e n  w e ' l l  g e t  t h o s e  comments back and i n c o r p o r a t e  t h o s e  
i n t o  t h e  f i n a l  d r a f t  o f  t h e  r e p o r t .  I d e a l l y  we'd send  i t  
o u t  t o  each  o f  you and o f f e r  each  o f  you a c h a n c e  t o  
comment, b u t  c l e a r l y  t h a t  i s  n o t  f e a s i b l e .  B u t  w e  do  want 
a n  o p p o r t u n i t y  f o r  a d d i t i o n a l  i n p u t ,  f u r t h e r  i n p u t  and 
e d i t i n g  o p p o r t u n i t y  by each o f  t h e  working g r o u p s  and each  
o f  t h e  s p e a k e r s .  So t h a t  w i l l  be  t h e  p r o c e d u r e ,  and i t  w i l l  
t a k e  some time t o  g e t  t h e  r e p o r t  o u t ,  b u t  b e a r  w i t h  u s .  
We'll do  i t  a s  q u i c k l y  a s  w e  can .  

Do w e  have any q u e s t i o n s  o r  p o i n t s  o f  d i s c u s s i o n ?  

MR, STEPHEN: Alan S tephen ,  Reg iona l  A i  r l  i n e  
A s s o c i a t i o n .  You assumed a v e r y  b i g  opening  s t e p  wh ich  i s  
t h a t  t h e  p i l o t  is p r o p e r l y  q u a l i f i e d ,  m e n t a l l y  and 
p h y s i c a l l y  f i t .  How i m p o r t a n t  i s  t h a t ,  and is t h a t  
a b s o l u t e l y  c r i t i c a l ?  And o b v i o u s l y  t h e r e ' s  a q u a l i f i c a t i o n  
p r o c e s s  a l r e a d y  i n  p l a c e  f o r  e v e r y  a i r l i n e ,  b u t  what d i d  you 
look a t  s e p a r a t e l y ,  o r  how i m p o r t a n t  i s  t h a t ?  D o  w e  need t o  
s t a n d a r d i z e  t h a t  b e f o r e  w e  can  g o  on t o  t h e  n e x t  s t e p ?  

CAPT. YOCUM: Alan ,  w e  c o n s i d e r e d  t h e  b a s i c  
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q u a l i f i c a t i o n  t o  b e  fundamenta l  t o  any r e s o u r c e  management 
program, and a l m o s t  t a k e n  f o r  g r a n t e d ,  i f  you w i l l ,  

DR, FOUSHEE: I might  a l s o  add t h a t  there were 
d i s c u s s i o n s  d e a l i n g  w i t h  p i l o t  q u a l i f i c a t i o n  and t r a i n i n g  i n  
t h e  o t h e r  g roups .  They were more d i r e c t l y  cha rged  w i t h  
h a n d l i n g  t h o s e  t y p e s  o f  i s sues ,  Our  ma jo r  a s sumpt ion  was 
t h a t ,  w h i l e  t h e r e  may b e  o t h e r  p a r t s  o f  t h e  t r a i n i n g  p r o c e s s  
t h a t  need improvement a s  w e l l ,  i n  o r d e r  f o r  a r e s o u r c e  
management t r a i n i n g  program t o  r e a l l y  d o  a v e r y  good j o b ,  
you needed t o  s t a r t  w i t h  a t e c h n i c a l l y  compe ten t  and s t a b l e  
p i l o t .  W e  were n o t  p u r p o s e l y  i g n o r i n g  t h i s  a r e a ,  w e  hoped 
i t  would be d e a l t  w i t h  by  t h e  o t h e r  working g r o u p s ,  

MR. PLATT: R u s s  P l a t t  from M i d s t a t e ,  D i d  you f e e l  
t he re  was any p a r t i c u l a r  g r o u p  from a n  a i r l i n e  t h a t  you 
would want t o  s t a r t  w i t h  f i r s t ,  o r  d i d  you j u s t  want  t o  t a k e  
a random s e l e c t i o n  o f  everybody? I g u e s s  t o d a y  o r  t h e  day  
b e f o r e ,  Piedmont s a i d  t h a t  t h e y  j u s t  w e n t  w i t h  upgrad ing  
c a p t a i n s  o r  c a p t a i n s  o n l y  o r  a g e n e r a l  mix? 

CAPT. YOCUM: As a g r o u p ,  w e  d i d n ' t  r e a l l y  a d d r e s s  
t h a t  s p e c i f i c  i s s u e .  The g e n e r a l  f e e l i n g  t h a t  I ' m  
i n t e r p r e t i n g  from t h e  d i s c u s s i o n  t h a t  went  on was t h a t  w e  
need t o  p r o v i d e  r e s o u r c e  management t o  a l l  p i l o t s .  The  
b a s i s  on which I s a y  t h a t  i s  p e r h a p s  t h e  example where  w e  
have  had a c c i d e n t s  where t h e  c a p t a i n  h a s  been t h e  one  t h a t ' s  
m i s s i n g  t h e  i n g r e d i e n t  and t h e  f i r s t  o f f i c e r  d o e s  n o t  
a d v o c a t e  h i s  p o s i t i o n  c l e a r l y ,  D i d  h e  have t r a i n i n g  t o  
p r o v i d e  t h a t  i n s i g h t  t h a t  h e  m u s t  a d v o c a t e  h i s  p o s i t i o n  when 
h e  p e r c e i v e s  t h e  c a p t a i n  a s  b e i n g  i n  e r r o r ?  

MR. BEAUDETTE: Dan Beaudette from t h e  FAA. P l e a s e  
d o n ' t  l e t  m e  p u t  words i n  your  mouth, b u t  I t h i n k  i f  you 
would i t e r a t e  a l i t t l e  b i t  more on S t e p  1 o f  your  
recommendat ions I t  would be more h e l p  t o  each  i n d i v i d u a l  
company. It may b e  d i f f e r e n t  f o r  each  company t o  de te rmine  
what t h e  problem is and where you'd s t a r t ,  and I t h i n k  from 
l i s t e n i n g  t o  your  g r o u p  t h a t  you c o v e r e d  t h a t  i n  S t e p  1 i n  
making recommendat ions f o r  each  company t o  g e t  s t a r t ed  a s  t o  
how t h e y  want t o  do  t h i s .  

CAPT. YOCUM: Yes. The b a s i c  awareness  program w e  f e l t  
i n  i t s e l f  would accompl i sh  a l o t  t owards  enhanc ing  r e s o u r c e  
management i n  t h e  c o c k p i t ,  

DR. FOUSHEE: W e  f e l t  t h a t  i t  was c r i t i c a l  t h a t  t h e  
v e r y  f i r s t  s t e p  would be  t h e  e s t a b l i s h m e n t  o f  a company t a s k  
f o r c e ,  an  a p p r o p r i a t e  c r o s s - s e c t i o n  o f  t h e  company, which 
would s i t  down and a c t u a l l y  l o o k  a t  what  t h e i r  s p e c i f i c  
problems a r e .  T h i s  RAA g r o u p  r e p r e s e n t s  a wide v a r i e t y  o f  
d i f f e r e n t  t y p e s  o f  o p e r a t i o n s ,  and t h e  problems a r e  n o t  
g o i n g  t o  be  t h e  same f o r  each  o p e r a t i o n ,  We f e l t  t h a t  i t  
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was c r i t i c a l  t h a t  each  o p e r a t r  i d e n t i f y  t h e i r  needs  i n  g r e a t  
d e t a i l .  W e  s u g g e s t e d  t h a t  t h e  working g r o u p  framework i s  an 
e x c e l l e n t  way t o  accompl i sh  t h i s  s o r t  o f  t h i n g ,  and t h a t  t h e  
i n d i v i d u a l s  who have  p a r t i c i p a t e d  i n  t h i s  workshop can  t a k e  
t h e  raw m a t e r i a l s  t h a t  t h e y ' v e  been exposed t o  a t  t h i s  
workshop and e s t a b l i s h  s u c h  a t a s k  f o r c e  o r  working g r o u p  
w i t h  t h e i r  own company. W e  f e l t  t h a t  t h i s  p r o c e s s  would be 
t h e  b e s t  way t o  i d e n t i f y s i g n i f i c a n t  o p e r a t i o n a l  i ssues  
w i t h i n  each  i n d i v i d u a l  a i r l i n e .  

MR. C O L L I E :  D i c k  C o l l i e  from t h e  Reg iona l  A i r l i n e  
A s s o c i a t i o n .  Can you e l a b o r a t e  f o r  t h e  p e o p l e  who were n o t  
i n  your  working g r o u p  what would be t h e  c o m p o s i t i o n  o f  t h a t  
i n i t i a l  g roup?  I t h i n k  t h a t  is b a s i c a l l y  what t h e  q u e s t i o n  
was, a l s o ,  t h e  i n i t i a l  c o m p o s i t i o n  o f  t h e  g r o u p  w i t h i n  t h e  
a i r l i n e  t o  g e t  t h i s  r o l l i n g .  The  mix of management and 
maybe l i n e  p i l o t s ,  c h e c k  p i l o t s ,  j u s t  wha-t you p e r c e i v e d  a s  
t h e  mix  o f  t h a t  g roup .  

DR. FOUSHEE: Do you want t o  respond t o  t h a t ,  Mike?  

CAPT. YOCUM: The g r o u p  f e l t  t h a t  a good c r o s s  s e c t i o n  
w i t h  a h i g h  c o m p o s i t i o n  of g r a s s  r o o t s  l i n e  p e o p l e  invo lved  
would be t h e  b e s t  mix,  w i t h  enough management p e o p l e  and 
l i n e  check  a i rmen  j u s t  t o  keep  t h e  program o r g a n i z e d  and 
moving. Most o f  t h e  i n p u t  b e i n g  c r e a t e d  by t h e  l i n e  p e o p l e  
would g i v e  t h a t  sense of involvement  on t h e i r  p a r t ,  and 
enhance  t h e  e n t h u s i a s m  and r e c e p t i v e n e s s  o f  t h e  l i n e  p i l o t  
hody f o r  t h e  program. 

DR. FOUSHEE: I t h i n k  t h e  i m p o r t a n t  t h i n g  is  t o  g e t  a l l  
p e r s p e c t i v e s  r e p r e s e n t e d  w i t h i n  t h e  g roup .  

DR. LAUBER: Do any o f  t h e  p e o p l e  from Piedmont  o r  U.S.  
A i r  o r  U n i t e d  want t o  comment on e i t h e r  o f  t h o s e  q u e s t i o n s ,  
t h e  q u e s t i o n  o f  t h e  c o m p o s i t i o n  o f  t h e  i n i t i a l  t a s k  f o r c e  o r  
g r o u p  w i t h i n  t h e  a i r l i n e ?  Does anyone w a n t  t o  o f f e r  a 
comment on t h a t ?  S t a n  F i c k e s .  

CAPT. FICKES: F i r s t  o f  a l l ,  I ' d  l i k e  t o  compliment  you 
on  what you 've  accompl i shed .  I t 's  r e a l l y  e x c i t i n g  t o  see 
how i n  j u s t  t h r e e  d a y s  y o u ' r e  d e v e l o p i n g  a program here ,  and 
1 know i t  w i l l  move fo rward .  One o r  two s u g g e s t i o n s  I might  
have ,  I t h i n k  t h a t  i t ' s  i m p o r t a n t  t o  g e t  back w i t h  your  
c h e c k  a i rmen and i d e n t i f y  t h e  problems t h a t  e x i s t ,  T h e y ' r e  
much more aware  o f  i t  t h a n  t h e  l i n e  p e r s o n n e l .  I would 
recommend t h a t  you have a s t r o n g  f o u n d a t i o n ,  d i s c u s s  t h e  
problems w i t h  them, your  s o l u t i o n s ,  your  t h o u g h t s  and s o  
f o r t h  b e f o r e  you g o  t o  management. I f  you d o  t h a t ,  I t h i n k  
y o u ' l l  have  a l o t  l e s s  problems s e l l i n g  your  program, and I 
t h i n k  y o u ' l l  g e t  a l o t  more s u p p o r t .  Thank you. 

DR. LAUBER: Thank you,  S t a n .  
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MR. BECHER: Ken Becher  w i t h  M i d s t a t e  A i r l i n e s .  How 
i m p o r t a n t  is hav ing  a t o t a l  program s e t  up b e f o r e  you s t a r t  
t h e  i n t r o d u c t i o n ?  I n  o t h e r  words,  can you s t a r t  i n t r o d u c i n g  
p e o p l e  t o  m a t e r i a l  b e f o r e  you 've  g o t  t h e  res t  o f  t h e  program 
d e s i g n e d ,  o r  s h o u l d  e v e r y t h i n g  be  t o t a l l y  d e s i g n e d  s o  t h a t  
t h e  p e r c e p t i o n  i s n ' t  t h a t  y o u ' r e  i n t r o d u c i n g  someth ing  and 
n o t  c a r r y i n g  t h r o u g h  w i t h  i t? 

CAPT. YOCUM: T h i s  may n o t  b e  t h e  r i g h t  answer ,  b u t  
I ' l l  answer t h a t  from p e r s o n a l  e x p e r i e n c e  w i t h  
P e n n s y l v a n i a  A i r l i n e s .  W e  embarked on a program o f  
a w a r e n e s s  w i t h o u t  hav ing  any fo rma l  program t o t a l l y  i n t a c t ,  
We've been f o l l o w i n g  o u r  n o s e ,  s o  t o  s p e a k ,  a s  t o  where t o  
g o  i n  t h e  deve lopment  o f  t h e  program, and g e t t i n g  more 
p e o p l e  i n v o l v e d  from t h e  l i n e ,  and t h e  check  a i rmen ,  a s  S t a n  
p o i n t e d  o u t ,  a r e  v e r y  much a p a r t  o f  t h i s  p r o c e s s .  To 
d e v e l o p  t h e  program and t h e n  p r e s e n t  i t  t o  ypur  p e o p l e  l a c k s  
what I f e e l  t o  be  t h e  i n i t i a l  and v e r y  n e c e s s a r y  i n g r e d i e n t  
o f  involvement  o f  t h e  p e o p l e  t h a t  i t ' s  go ing  t o  b e  f o r .  So 
i n  answer t o  your  q u e s t i o n ,  my p e r s o n a l  o p i n i o n  would be 
d o n ' t  h e s i t a t e  t o  l a u n c h  an  i n i t i a l  awareness  program, a t  
l e a s t ,  and t h e n  have  some s e l f - a s s e s s m e n t  from t h a t  p o i n t  a s  
t o  where  do  w e  g o  from h e r e ,  what  d o  w e  a s  an a i r l i n e  need. 
And t h a t  seemed t o  b e  p r e t t y  much t h e  s e n t i m e n t s  o f  o u r  
working g r o u p  y e s t e r d a y  a s  w e l l ,  f o r  t h e  method of i n i t i a l  
imp lemen ta t ion .  

DR. LAUBER: Ed C a r r o l l  had a comment. 

CAPT. CARROLL: I ' d  l i k e  t o  add t o  what S t a n  s a i d  and 
expand upon i t  j u s t  a l i t t l e  b i t .  F i r s t  o f  a l l ,  I ' m  more 
t h a n  amazed t h a t  you c a n  p u t  t o g e t h e r  s u c h  a comprehens ive  
e x p r e s s i o n  o f  a r e p o r t  i n  s u c h  a s h o r t  p e r i o d  of t i m e .  A 
word p r o c e s s o r  n o t w i t h s t a n d i n g ,  i t  took  a l o t  o f  e f f o r t  i n  
o r d e r  t o  p u t  t h a t  down i n  t h e  form i n  which you d i d ,  s o  I 
t h i n k  you o u g h t  t o  b e  complimented f o r  t h e  a l l - encompass ing  
approach  t h a t  you took  and t h e  e x p r e s s i o n  you made o f  your  
d e l i b e r a t i o n s .  

A s  S t a n  p o i n t e d  o u t ,  your  a i r l i n e s  a r e  p r o b a b l y  no 
d i f f e r e n t  i n  t h i s  r e s p e c t  from t h e  s t a n d p o i n t  o f  h i e r a r c h y  
t h a n  t h e  b i g g e r  one ,  b u t  you a l s o  have ,  I t h i n k ,  a s m a l l  
enough p o p u l a t i o n  where you p r o b a b l y  d o n ' t  have n e a r  t h e  
problem w e  d i d  i n  e d u c a t i n g  a g r o u p  o f  p e o p l e  t o  t h e  
awareness  o f  t h i s  s i t u a t i o n .  B u t  commitment o f  t o p  
management and t h e i r  awareness  e i t h e r  h a s  t o  b e  done  f i r s t  
o r  c e r t a i n l y  i n  v e r y  c l o s e  p a r a l l e l  t o  t h e  o u t l i n e  t h a t  
you 've  e x p r e s s e d  h e r e ,  t h e  awareness  f o r  t h e  p o p u l a t i o n  and 
t h e  i n p u t  from t h e  users,  i f  you w i l l .  I f  you had 
commitment from t o p  management, and t h a t ' s  p r o b a b l y  a l i t t l e  
b i t  e a s i e r  t o  g e t ,  y o u ' l l  have s t r e n g t h  f o r  t h e  program, and 
i t  was v e r y  i m p o r t a n t  t o  u s  t h a t  o u r  p i l o t s  r e c o g n i z e d  t h a t  
t h e r e  was a c o n t i n u i n g  management s u p p o r t  o f  t h e  program, so 
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much s o  t h a t  t h e y  a s k e d  f o r  management invo lvemen t  i n  t h e  
ac tua l  imp lemen ta t ion  o f  t h e  program, t h e  p e r s o n n e l  t o  be 
used .  But I would echo-- I was g o i n g  t o  make a comment a 
l i t t l e  b r o a d e r ,  b u t  what  you j u s t  responded t o ,  M i k e ,  i n  t h e  
p r e v i o u s  q u e s t i o n  I t h i n k  i s  e x t r e m e l y  i m p o r t a n t ,  The users 
must  be  i n  on t h e  ground f l o o r  o f  t h e  deve lopment  o f  t h e  
m a t e r i a l ,  b e c a u s e  t h i s  is a new approach  t h a t  y o u ' r e  g o i n g  
t o  t a k e .  T h e y ' r e  used t o  t e c h n i c a l  t r a i n i n g ,  b u t  t h e y ' r e  
n o t  used t o  t h i s  k ind  of approach ,  and t h e y  had b e s t  
u n d e r s t a n d  from t h e  v e r y  b e g i n n i n g  t h a t  i t  is a s u p p o r t  
e x p r e s s i o n  on your  p a r t  t o  t r y  and c r e a t e  an even more 
p r o f e s s i o n a l  a tmosphe re  t h a n  you had b e f o r e .  I would j u s t  
e n c o u r a g e  t h a t  you g o  up f r o n t  w i t h  t h e  f a c t  t h a t  t h i s  is 
n o t  an e v a l u a t i v e  program, b u t  a s u p p o r t i v e  t r a i n i n g  t o o l ,  
and make sure  t h a t  when you d o  g e t  t o  any implemen ta t ion  
q u e s t i o n s ,  t h a t  g r a d i n g  fo rms ,  a s s e s s m e n t  forms o r  
e v a l u a t i o n s  o r  any words o f  t h a t  t y p e ,  a r e  e l i m i n a t e d  from 
your  v o c a b u l a r y  a s  you approach  t h e  deve lopment  o f  t h e  
program, 

DR. LAUBER: Thank you,  Ed. 

DR. BENTHAM: J a c k  Bentham from Metro A i r l i n e s .  I ' m  
r e s p o n d i n g  t o  t h e  q u e s t i o n  o v e r  h e r e  a b o u t  a deve lopmen ta l  
p l a n  f o r  your  c o c k p i t  r e s o u r c e  management. What w e  d i d  a t  
Metro t o  p r e p a r e  upper l e v e l  management f o r  b u d g e t a r y  
r e q u i r e m e n t s  is t o  p r e s e n t  t o  them a t h r e e - y e a r  s t r a t e g i c  
d e v e l o p m e n t a l  p l a n ,  and i n c l u d e d  i n  t h a t  was t h e  c o s t  
e f f e c t i v e n e s s  o f  t h e  program, s p e c i f i c  items a s  t o  t h e  pay- 
back and r e t u r n  on i n v e s t m e n t  i s sues  f o r  t h e  e x e c u t i v e s .  I t  
a l s o  began t o  show them how t h e  p i l o t  i nvo lvemen t  would 
o c c u r ,  and what would be t h e  u l t i m a t e  pay-back a s  f a r  a s  
c o s t  e f f i c i e n c i e s  a s  f a r  a s  r e d u c t i o n  of f u e l  c o s t s ,  s a v i n g s  
from main tenance  c o s t s  by  t e a c h i n g  t h e  p i l o t s  t o  be  key 
d e c i s i o n - m a k e r s ,  t o  be  e x e c u t i v e  managers .  So one of t h e  
s u g g e s t i o n s  t h a t  I would throw o u t  f o r  c o n s i d e r a t i o n  is t h e  
a c t u a l  p r e p a r a t i o n  of  t h e  t h r e e -  t o  fou r -yea r  s t r a t e g y  
development  p l a n  t o  i n c l u d e  b u d g e t a r y  r e q u i r e m e n t s ,  t o  
i n c l u d e  an e d u c a t i o n  p r o c e s s  of t h e  upper  l e v e l  management, 
t o  i n c l u d e  t h e  board  of d i r e c t o r s ,  i f  you have a c c e s s  t o  
them, t o  i n c l u d e  t h e  p i l o t  a s s o c i a t i o n ,  t o  i n c l u d e  a 
s t e e r i n g  commit tee  t h a t  is composed of  your  p i l o t s ,  o f  your  
upper  l e v e l  management, o f  ALPA,  o f  o t h e r  p e o p l e  t h a t  migh t  
b e  i n  t h i s  p a r t i c u l a r  p r o c e s s .  And by d e v e l o p i n g  t h i s  
t h r e e - y e a r  p l a n ,  y o u ' v e  a c t u a l l y  p r e p a r e d  f o r  b u d g e t a r y  
c o n s i d e r a t i o n s  i n  t h e  second y e a r  and t h e  t h i r d  y e a r ,  And 
you migh t  f i n d  t h a t  t h e  b i g g e s t  bang f o r  your  buck may b e  
t h a t  i n  p l a n n i n g  t h i s  deve lopmen ta l  program, you may end up 
w i t h  more bucks  f o r  your  p a r t i c u l a r  program. So I j u s t  
t h row t h a t  o u t  a s  a c o n s i d e r a t i o n .  

DR, LAUBER: Okay. Thank you. Any o t h e r s ?  I ,  l i k e  Ed 
C a r r o l l ,  was amazed of  t h e  q u a l i t y  and  d e t a i l  and q u a n t i t y  
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o f  t h e  r e p o r t .  I t  was c lear  t h a t  somebody worked h a r d  and  
l o n g  y e s t e r d a y .  Thank you v e r y  much, gen t l emen ,  

With t h a t ,  w e ' l l  t u r n  t h e  f l o o r  o v e r  t o  Working Group 
I1 which d e a l t  w i t h  t h e  issues o f  s i m u l a t i o n  and f l i g  
t r a i n i n g .  The i n d u s t r y  cha i rman  f o r  t h a t  is Frank F o s t e r  
from Ransome A i r l i n e s  and Bob Randle  from NASA is t 
cha i rman o f  t h a t  g r o u p ,  
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S I M U L A T I O N  

Chairman: Frank F o s t e r ,  Ransome A i r l i n e s  
Co-chairman: R o b e r t  Randle ,  NASA 

CAPT, FOSTER: The s i m u l a t i o n  working g r o u p  fo l lowed  
t h e  s u g g e s t e d  d i s c u s s i o n  items l i s t e d  i n  t h e  symposium 
program, t o  w i t :  what  s i m u l a t i o n  r e s o u r c e s  a r e  a v a i l a b l e ,  
what  a r e  t h e  a d v a n t a g e s ,  d i s a d v a n t a g e s ,  and s h o r t c o m i n g s  o f  
s i m u l a t o r s ,  how can  s i m u l a t o r s  b e  used  i n  c o c k p i t  r e s o u r c e s  
management t r a i n i n g  (CRMT) by t h e  s m a l l  a i r  c a r r i e r s ,  and 
what r e s e a r c h  is needed t o  f u r t h e r  d e v e l o p  s i m u l a t i o n  
t e c h n o l o g y  and t h e  a p p l i c a t i o n  o f  s i m u l a t i o n  i n  r e g i o n a l  
a i r l i n e  t r a i n i n g  programs? T h e s e  a r e  wide r a n g i n g  t o p i c s  
and t h e  g r o u p  was ha rd -p res sed  t o  f o c u s  t h e i r  d i s c u s s i o n  i n  
v i ew o f  t h e  d i v e r s i t y  o f  c o n s i d e r a t i o n s  t h a t  c o u l d  and d i d  
a r i s e .  They ranged  from a l l  t h e  problems w i t h  s i m u l a t o r  
s p e c i f i c a t i o n ,  p rocuremen t ,  v a l i d a t i o n  and u s e  t h a t  have 
p lagued  t h e  major  a i r  c a r r i e r s  o v e r  s e v e r a l  decades t o  new 
problems r e l a t e d  t o  t h e  l a r g e  d i v e r s i t y  o f  a i r c r a f t ,  l o c a l e ,  
and c o r p o r a t e  s i z e  and o p e r a t i n g  s t y l e  of  t h e  many r e g i o n a l  
a i r l  i n e s  , 

Many p a r t i c i p a n t s  had l i t t l e  e x p e r i e n c e  w i t h  t h e  
t y p i c a l  fu l l -b lown ,  motion-based t r a i n i n g  s i m u l a t o r  u t i l i z e d  
by t h e  m a j o r s  and t h e  m i l i t a r y  s e r v i c e s .  However, t h e r e  was 
s u f f i c i e n t  e x p e r t i s e  i n  t h e  g r o u p  f o r  t h e  p u r p o s e s  a t  hand 
and i t  soon became a p p a r e n t  t h a t  t h e  o v e r  r i d i n g  issues  were 
n o t  i n  s i m u l a t i o n  t e c h n o l o g y  o r  t r a i n i n g  t e c h n o l o g y  b u t  i n  
t h e  p r o h i b i t i v e  c o s t s  o f  s o p h i s t i c a t e d  s i m u l a t o r s  and t h u s  
t h e i r  v e r y  r e s t r i c t e d  a v a i l a b i l i t y  t o  t h e  r e g i o n a l  a i r l i n e s  
( R A ) .  T h i s  l e d  t o  a d i s c u s s i o n  o f  communal t r a i n i n g  
f a c i l i t i e s  and c o s t  s h a r i n g ;  f i xed -based ,  non-v i sua l  
s i m u l a t o r s  a t  a f f o r d a b l e  c o s t ;  and o t h e r  t r a i n i n g  d e v i c e s  
s u c h  a s  t h e  u s e  o f  hangared  a i r c r a f t .  

Two u n d e r l y i n g  t h e m e s  were f r e q u e n t l y  a r t i c u l a t e d  
d u r i n g  t h e s e  d i s c u s s i o n s :  (1) T h e  t e rmino logy  used by t h e  
FAA i n  d e s c r i b i n g  t r a i n i n g  a p p a r a t u s  was less t h a n  h e l p f u l .  
For  i n s t a n c e ,  a f i x e d - b a s e  s i m u l a t o r  is n o t  a s i m u l a t o r  b u t  
is t o  be  r e f e r r e d  t o  a s  a " t r a i n i n g  d e v i c e " .  Thus a f u l l -  
m i s s i o n ,  motion-based s i m u l a t o r  is a s i m u l a t o r ,  n o t  a 
t r a i n i n g  d e v i c e  by e x c l u s i o n .  T h i s  a r b i t r a r y  m a n i p u l a t i o n  
o f  s e m a n t i c s  i s  d i f f i c u l t  f o r  t h e  u n i n i t i a t e d  and i s  
u n r e a l i s t i c  s i n c e  i t  l e a d s  t o  an  u n p r o d u c t i v e  d ichotomy o f  
t r a i n i n g  a p p a r a t u s  i n t o  t r a i n i n g  d e v i c e s  and a i r c r a f t  
s u r r o g a t e s .  ( 2 )  Never h a s  i t  been more c r i t i c a l  t h a t  a 
s y s t e m s  approach  ( l o g i c a l )  be t a k e n  i n  t h e  s p e c i f i c a t i o n  o f  
t r a i n i n g  media,  wha teve r  form t h e y  may e v e n t u a l l y  t a k e ,  
p a r t i c u l a r l y  l a r g e  hardware  i t e m s ,  T h e  RA's do n o t  have  t h e  
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c a p i t a l  r e s o u r c e s  t h a t  t h e  l a r g e r  a i r l i n e s  h a v e  so must  b e  
i n  a p o s i t i o n  t o  buy o n l y  t h a t  which i s  n e c e s s a r y  and 
s u f f i c i e n t  t o  s u p p o r t  t h e i r  t r a i n i n g  g o a l s  and meet FAR= 
The a p p r o a c h  t o  t r a i n i n g  media s p e c i f i c a t i o n  must  p roceed  
from molar  t r a i n i n g  n e e d s  t o  f u n c t i o n a l  t r a i n i n g  
r e q u i r e m e n t s  t o  h a r d w a r e  and s o f t w a r e  s p e c i f i c a t i o n ,  i.e., 
f rom j o b  e l e m e n t s  t o  t a s k  e l e m e n t s  t o  s k i l l  e l e m e n t s  t o  
d e v i c e  d e s i g n .  No c o s t l y  " b e l l s  and w h i s t l e  b e  i n c l u d e d  
t h a t  d o  n o t  c o n t r i b u t e  t o  t h e  t r a i n i n g  g o a l s .  

The working g r o u p  d i s c u s s e d  t h e  a d v a n t a g e s  and 
d i s a d v a n t a g e s  o f  s i m u l a t o r s  f o r  RA t r a i n i n g .  They were 
s u b s t a n t i a l l y  s imi l a r  t o  t h o s e  f o r  a l l  a i r l i n e s :  

Advan taaes :  

1. 

2. 

3 .  

4. 

5. 

6 .  

7. 

8. 

The s a f e t y  i n v o l v e d  i n  t r a i n i n g  i n  a s i m u l a t o r  is  b o t h  
o b v i o u s  and w e l l  e s t a b l i s h e d ,  Not o n l y  a r e  t r a i n i n g  
a i r c r a f t  a c c i d e n t s  r educed  b u t  v e r y  d a n g e r o u s  emergency 
o p e r a t i n g  p r o c e d u r e s  may b e  p r a c t i c e d  s a f e l y  and  
r e p e t i t i v e l y .  

Given good p r e v e n t i v e  m a i n t e n a n c e  s u p p o r t  t h e y  a r e  
r e l i a b l e  and a v a i l a b l e  f o r  s c h e d u l i n g  t r a i n i n g  a t  a n y  
t i m e .  

They p r o v i d e  FAA-acceptable t r a i n i n g  and  c h e c k i n g  
w i t h o u t  h a v i n g  t o  u s e  t h e  a i r c r a f t .  T h e i r  a c c e p t a b i l i t y  
is i n c r e a s i n g  a s  is  shown by t h e  r e c e n t  P a r t  1 2 1  r u l e  
a l l o w i n g  t r a n s i t i o n  t r a i n i n g  t o  be accompl i shed  w i t h  
z e r o  a i r c r a f t  time . 
They p r o v i d e  a good c o n t e x t  f o r  LOFT and C o c k p i t  
R e  so  u rc e Ma nag e m  e n  t T r a i n i n g  (CRMT) i n  which 
r e a l i s t i c  c o n t i n g e n c i e s  c a n  b e  p r a c t i c e d  and checked  
w h i l e  o b s e r v i n g  crew i n t e r a c t i o n ,  p r o c e d u r e s ,  d e c i s i o n -  
making,  etc.  

They a r e  e x t r e m e l y  c o s t  e f f e c t i v e  when compared w i t h  
a i r c r a f t  t r a i n i n g .  

T r a i n i n g  e f f i c i e n c y  is C o n s i d e r a b l y  enhanced  and 
s t a n d a r d i z a t i o n  of p r o c e d u r e s  c a n  r e a c h  a h i g h  l e v e l  of 
e x c e l l e n c e .  

Related t o  t h e  p r e v i o u s  p o i n t ,  t h e  deve lopmen t ,  
p r a c t i c e ,  and  e v a l u a t i o n  o f  SOP and EOP i s  c o n s i d e r a b l y  
f a c i l i t a t e d .  

A i r c r a f t  g u i d a n c e  and c o n t r o l  p r o c e d u r e s  may b e  
p r a c t i c e d  s a f e l y  unde r  b o t h  normal  and  c o n t i n g e n c y  
env  i ronmen t a l  c i  r cums  t a n c e s  . T h e s e  i n c l u d e ,  f o r  
i n s t a n c e ,  i n s t r u m e n t  f l i g h t  procedures i n  s e v e r e  
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9. 

1. 

2. 

3 .  

4.  

1. 

2. 

3 .  

c r o s s w i n d s  and s h e a r s ,  and  a l l  c a t e g o r i e s  o f  runway 
v i s u a l  r a n g e s  and m e t e o r o l o g i c a l  c o n d i t i o n s .  

They a r e  a l s o  e x t r e m e l y  v a l u a b l e  i n  new-hire  e v a l u a t i o n ,  
remedial t r a i n i n g  f o r  s l i p p i n g  p i l o t s ,  a n d ,  p r o b a b l y  
most  i m p o r t a n t l y  f o r  t h e  small a i r l i n e s ,  c a n  be p a r t l y  
a m o r t i z e d  by c o n t r a c t e d  t r a i n i n g  t o  o t h e r  users. 

L i m i t a t i o n s :  

I n  some cases  n o t  a l l  FAR r e l a t e d  check  c r e d i t s  a r e  
a v a i l  ab1 e. 

Ach iev ing  s i m u l a t o r  f i d e l i t y  i n  i t s  dynamic r e s p o n s e  is 
a l w a y s  t r o u b l e s o m e  b e c a u s e  o f  d i f f i c u l t i e s  i n  a c q u i r i n g  
v a l i d  a i r c r a f t  aerodynamic  r e s p o n s e  d a t a  p a c k a g e s  and 
f u r t h e r  p rob lems  w i t h  t h e i r  i m p l e m e n t a t i o n  and checkou t .  

T h e r e  is a l w a y s  a problem w i t h  t r a i n e e  a c c e p t a n c e  o f  
s i m u l a t o r  t r a i n i n g  i n  l i e u  o f  a i r c r a f t  t r a i n i n g .  T h i s  
is m a i n l y  a n  i n i t i a l  r e s p o n s e  which ,  i n  most  cases ,  
f a d e s  w i t h  f u r t h e r  t r a i n e e  e x p e r i e n c e  w i t h  t h e  s i m u l a t o r  
a s  an  i n t e g r a l  p a r t  o f  t h e  t r a i n i n g  program. 

The c o m p a t a h i l i t y  o f  t h e  s i m u l a t o r  w i t h  o t h e r  e l e m e n t s  
o f  t h e  o v e r a l l  t r a i n i n g  program is  e s s e n t i a l  and i s  n o t  
a l w a y s  o b v i o u s ,  p a r t i c u l a r l y  when t h e  a i r c r a f t  i t s e l f  is 
t h e  ma jo r  t r a i n i n g  d e v i c e ,  a s  i t  u s u a l l y  i s  w i t h  t h e  
R A ' s .  

D i s a d v a n t a g e s :  

I n  t h e  case o f  t h e  R A ' s  t h e  overwhelming d i s a d v a n t a g e  is  
t h e  h i g h  i n i t i a l  c o s t  o f  an  a i r c r a f t - s p e c i f i c ,  f u l l -  
blown s i m u l a t o r .  

I f  t h e  s i m u l a t o r  is n o t  bough t  o u t r i g h t  b u t  i s  s h a r e d  
w i t h  o t h e r  users t h e n  a c c e s s i b i l i t y ,  p r o x i m i t y ,  and  
a v a i l a b i l i t y  may be  a r e a s  o f  c o n s i d e r a b l e  p rob lems .  

The s i m u l a t o r  must  be housed i n  a s i m u l a t o r  f a c i l i t y  and  
i t  m u s t  b e  s u p p o r t e d  by a p p r o p r i a t e  t e c h n i c a l  and 
t r a i n i n g  p e r s o n n e l .  T h i s  is a s o u r c e  o f  c o n s i d e r a b l e  
c o s t  and o r g a n i z a t i o n a l  p l a n n i n g  and  e f f o r t  and would b e  
c r u c i a l  f o r  smal l  o p e r a t o r s .  

The working  g r o u p  c o n s i d e r e d  t h e  u s e  of s i m u l a t o r s  i n  
CRMT and r e c a l l e d  t h e  many fo rms  t h a t  t h a t  t r a i n i n g  h a s  
t a k e n  a s  e v i d e n c e d  by t h e  c o n t e n t  o f  t h e  f o r m a l  
p r e s e n t a t i o n s  i n  t h e  symposium g e n e r a l  a s sembly .  I t  was 
acknowledged t h a t  t h i s  k ind  o f  t r a i n i n g  is g i v e n  i n  
somet imes  v e r y  p r i m i t i v e  s i m u l a t i o n s  s u c h  a s  s e a t i n g  t h e  
C a p t a i n  and F i r s t  O f f i c e r  n e x t  t o  each  o t h e r  i n  two c h a i r s  
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and h a v i n g  a g o  a t  r o l e  p l a y i n g ,  I t  is p r o b a b l y  t r u e  t h a t  
CRMT, l i k e  more c o n v e n t i o n a l  t r a i n i n g ,  h a s  t o  be phased ,  
g o i n g  from knowledge and i n f o r m a t i o n  t o  p a r t - t a s k  p r a c t i c e  
t o  f u l l - b l o w n  crew i n t e r a c t i o n  i n  a r e a l i s t i c  c o c k p i t  w i t h  
s u b s t a n t i v e  s c e n a r i o s .  I t  was t h e r e f o r e  a g r e e d  t h a t  
s i m p l i s t i c  s i m u l a t i o n s  had a p lace  i n  t h e  scheme o f  t h i n g s  
b u t  were n o t  w i t h i n  t h e  pu rv iew o f  t h i s  working  g roup .  

The s i m u l a t o r  was s e e n  t o  be c r u c i a l  t o  a q u a l i t a t i v e  
CRMT program. The g o a l  of CRMT is t o  i n s t i l l  a t t i t u d e s  and 
p e r s o n a l  s t y l e s  v i s - a - v i s  c o l l e a g u e s  t h a t  a r e  c o n d u c t i v e  t o  
good u t i l i z a t i o n  o f  a l l  t h e  cockpi t  r e s o u r c e s  a v a i l a b l e  t o  
t h e  crew. When t h e s e  a r e  n o t  n e c e s s a r i l y  p r e s e n t  b u t  a r e  
t r a i n e d '  i n t o  i n d i v i d u a l s  t h e n  t h e  q u e s t i o n  a r i s e s  a s  t o  how 
d e e p l y  t h e y  have  been  i n g r a i n e d ,  I n d i v i d u a l s  unde r  s t r e s s  
a r e  well-known t o  r e v e r t  t o  p r i m i t i v e  o r  " f i r s t - l e a r n e d "  
fo rms  o f  b e h a v i o r .  B e h a v i o r a l  modes o n l y  r e c e n t l y  a c q u i r e d  
w i l l  be  t h e  f i r s t  t o  d i s a p p e a r .  The s i m u l a t o r  c a n  p r o v i d e  
t h e  f u l l  c o n t e x t  o f  o p e r a t i o n a l  c o n t i n g e n c i e s  and  Rstress"  
w i t h i n  which t h e  t e n a c i t y  o f  t h e  new b e h a v i o r s  c a n  b e  b o t h  
e x e r c i s e d  and assessed , 

Related t o  t h e  q u e s t i o n  o f  t h e  d u r a b i l i t y  o f  t h e  CRMT 
i s  t h e  need  t o  p r o v i d e  f o r  and e n c o u r a g e  a p e r v a s i v e  
a w a r e n e s s  o f  CRM t h r o u g h o u t  t h e  a i r c r e w ,  t r a i n i n g ,  and  
management complement.  Line-or  i e n t e d  f 1 i g h t  t r a i n i n g  (LOFT) 
o f f e r s  a n a t u r a l  v e h i c l e  f o r  t h e  p romot ion  and m a i n t e n a n c e  
o f  t h i s  a w a r e n e s s  and a l s o  f o r  t h e  CRMT i t s e l f .  I t  would 
t h u s  b e  a recommendat ion o f  t h e  g r o u p  t h a t  CRMT b e  made a 
p a r t  o f  LOFT, 

I t  was f e l t  t h a t  i t  was n o t  n e c e s s a r y  t h a t  t h e  R A ' S  u s e  
a mot ion-based ,  f u l l  m i s s i o n  s imula to r  f o r  CRMT b u t  t h a t  a 
n e c e s s a r y  and s u f f i c i e n t  d e v i c e  c o u l d  b e  a n  a l t e r n a t i v e  t o  a 
communal t r a i n i n g  f a c i l i t y .  The t r a i n i n g  t h a t  would b e  
p o s s i b l e  i n  t h i s  d e v i c e  would be: 

1. CRMT and LOFT 

2. Normal,  abnorma l ,  and  emergency o p e r a t i n g  
p r o c e d u r e s  

3.  I n s t r u m e n t  p r o f i c i e n c y ,  a p p r o a c h e s ,  n a v i g a t i o n  

4. Sys tems o p e r a t i o n  

5,  T r a n s i t i o n ,  u p g r a d e ,  and  d i f f e r e n c e s  t r a i n i n g  

6 ,  Some a i r m a n  c e r t i f i c a t i o n  and FAA c r e d i t  

O t h e r  a l t e r n a t i v e s  need  t o  be e x p l o r e d ;  f i n d i n g  o t h e r  
o p t i o n s  is a w o r t h w h i l e  a r e a  o f  f u t u r e  t e c h n o l o g y  
e x p l o r a t i o n .  One new deve lopmen t  t h a t  appears t o  have  a 
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g r e a t  d e a l  of  p r o m i s e  a s  a s o l u t i o n  t o  t h e  p e c u l i a ' r  p roblems 
o f  t h e  R A ' s  is t h e  R e d i f f u s i o n  T R I A D  I11 imbedded s i m u l a t i o n  
a p p r o a c h .  I n  t h i s  t h e  r e a l  a i r c r a f t  is u s e d .  The a i r c r a f t  
p l u g s  i n t o  a computer  which p l u g s  i n t o  a t h r e e - s c r e e n  
p r o j e c t e d  v i s u a l  s c e n e .  The a i r c r a f t  e q u a t i o n s  o f  mot ion  
a r e  programmed i n  t h e  computer  and t h e  a i r c r a f t  is f lown 
l i k e  a s i m u l a t o r  w i t h  a l l  i n s t r u m e n t  i n d i c a t i o n s  r e s p o n d i n g  
a s  i n  t h e  r ea l  wor ld .  I n i t i a l  R&D c o s t s  h a v e  been  h i g h ,  h u t  
i n  volume ;)reduction, i t  c o u l d  compete  w i t h  f i x e d - b a s e  
s i m u l a t i o n s .  A l so ,  i f  c o s t  s h a r i n g  were t o  be u t i l i z e d ,  i t  
would be  an even  more a p p e a l i n g  a l t e r n a t i v e .  

MR. NELSON:  J i m  Nelson  w i t h  Dash A i r .  The q u e s t i o n  
t h a t  I have  s p e c i f i c a l l y  and  maybe someone i n  y o u r  g r o u p  
c o u l d  g i v e  m e  some i n f o r m a t i o n  o n  is  how t o  approach  FAA 
c h e c k  c r e d i t  f o r  c e r t a i n  maneuvers  w i t h  a g round  t r a i n i n g  
d e v i c e  i n  o u r  t r a i n i n g  program, and a f t e r  g o i n g  t h r o u g h  a 
l o t  o f  t e d i o u s  back and f o r t h n e s s  w i t h ' o u r  FAA o f f i c e ,  w e  
r e a l l y  d i d n l t  g e t  any  c r e d i t  t o  s p e a k  o f  i n  t h e  way o f  
c h e c k i n g  a i rmen.  And I wonder what a p p r o a c h  you c a n  s u g g e s t  
t o  t h i s .  What  o u r  FAA g a v e  a s  a b a s i s  f o r  t h e  l i m i t a t i o n  
was a p u b l i c a t i o n  t h a t  t h e  FAA had p u t  o u t  o n  s i m u l a t o r s  and 
ground t r a i n i n g  d e v i c e s .  And t h a t  was r e a l l y  a b o u t  a s  f a r  
a s  i t  g o t .  And I ' m  wondering i f  a n y  o f  t h e  o p e r a t o r s  have  
a c t u a l l y  g o t t e n  some s o r t  o f  c h e c k  c r e d i t  f o r  i n s t r u m e n t  
a p p r o a c h e s ,  f o r  i n s t a n c e ,  and what I c o u l d  p l a n  t o  d o  t o  
implement  some o f  t h o s e  c r e d i t s  i f ,  i n  f a c t ,  t h e y  have  been  
g r a n t e d .  

CAPT. FOSTER: You g r a b  t h e  microphone ,  D i c k .  Maybe 
you c a n  b e t t e r  answer  t h a t .  

MR. C O L L I E :  I ' m  D i c k  C o l l i e  w i t h  t h e  R e g i o n a l  A i r l i n e  
A s s o c i a t i o n .  L e t  m e  g i v e  i t  a t r y ,  b e c a u s e  t h e  Reg iona l  
A i r l i n e  A s s o c i a t i o n  f o r  t h e  l a s t  s i x  months h a s  had a 
commi t t ee  working o n  t h i s  v e r y  t h i n g ,  t o  a s c e r t a i n  what  w e  
c o u l d  do t o  upgrade  t h e  l e v e l  of t r a i n i n g  d e v i c e s .  W e  have  
made t h e  FAA aware  o f  w h a t  w e  a r e  t r y i n g  t o  d o  and what w e  
t h i n k  s h o u l d  be t h e  end r e s u l t  o f  o u r  e f f o r t s .  We have  
formed a working  committee, composed of r e p r e s e n t a t i v e s  f rom 
s i m u l a t o r  m a n u f a c t u r e r s ,  t h r e e  i n d u s t r y  r e p r e s e n t a t i v e s ,  o n e  
e a c h  from Metro ,  A i r  Midwest and S c e n i c  A i r l i n e s ,  and 
i n i t i a l l y  w e  had FAA p a r t i c i p a t i o n .  However, f o r  t h e  l a s t  
t h r e e  o r  f o u r  m e e t i n g s ,  w e  have  n o t  had any  FAA 
p a r  t i c  i p a t i o n .  

W e  have  d e c i d e d  t h a t  w e  wanted t o  d o  someth ing  t h a t ' s  
n e v e r  been  d o n e  b e f o r e .  W e  wanted t o  e s t a b l i s h  some 
p e r f o r m a n c e  p a r a m e t e r s  and t o l e r a n c e s  f o r  t r a i n i n g  devices ,  
b e c a u s e ,  a s  t h e  g e n t l e m e n  s a i d  t h e r e  a r e  none  r i g h t  now. As 
a r e s u l t ,  t h e  FAA t h r o u g h  its i n t e r n a l  d i r e c t i v e s ,  o n l y  
g r a n t s ,  r e g a r d l e s s  o f  t h e  s o p h i s t i c a t i o n  o f  t h e  t r a i n i n g  
d e v i c e ,  a n o n p r e c i s i o n  approach  f o r  c h e c k i n g  c r ed i t .  T h e r e  
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may b e  some a i r l i n e s  t h a t  have  more c h e c k i n g  c r ed i t ,  o r  who 
h a v e  l e s s  c h e c k i n g  c r e d i t ,  b e  t h a t  a s  i t  may, t h a t ' s  what 
t h e  FAA d i r e c t i v e s  s a y .  

We've dec ided  t o  look  a t  a l l  dynamic t r a i n i n g  d e v i c e s  
and  c a t e g o r i z e  t h o s e  d e v i c e s  i n t o  a Level  I t r a i n i n g  d e v i c e ,  
Leve l  I1 t r a i n i n g  d e v i c e  and Leve l  I11 t r a i n i n g  d e v i c e .  To 
make  a l o n g  s t o r y  s h o r t ,  t h e  Leve l  I11 t r a i n i n g  d e v i c e  would 
b e  a f i x e d  b a s e  s i m u l a t o r  t h a t  would meet t h e  r e q u i r e m e n t s  
o f  A d v i s o r y  C i rcu la r  120-40 and t h a t  w i l l  make  Ed F e l l  
happy 

I t  w i l l  meet a l l  t h e  r e q u i r e m e n t s  o f  120-40, t h e  l a t e s t  
A d v i s o r y  C i r c u l a r  on  advanced s i m u l a t i o n ,  e x c e p t  t h a t  w e  
l e f t  o u t  some o f  pe r fo rmance  t e x t  required under  l a t e r a l  and 
l o n g i t u d i n a l  s t a b i l i t y ,  s u c h  a s  d u t c h  r o l l  dynamics ,  s t a l l  
s t a b i l i t y  and t e x t  o f  t h i s  n a t u r e  t h a t  d r i v e  t h e  c o s t  o f  t h e  
d e v i c e  up t o  t h e  p o i n t  where  i t  would no l o n g e r  b e  c o s t  
e f f e c t i v e .  

W e  a r e  g o i n g  t o  j u s t i f y  w h a t  w e  have  d o n e  and ,  p r e s e n t  
t h e  package  t o  t h e  FAA and a s k  them t o  c o n s i d e r  g r a n t i n g  
c e r t a i n  c h e c k i n g  c r e d i t s  i f  you u s e  t h i s  d e v i c e .  W e  hope 
t h i s  d e v i c e  w i l l  be p r i c e d  a t  l e s s  t h a n  a m i l l i o n  d o l l a r s .  
W e  may b e  o v e r l y  o p t i m i s t i c ,  b u t  t h e r e ' s  no q u e s t i o n  i n  my 
mind,  t h a t  t h e  Leve l  I11 Device c a n  b e  b r o u g h t  i n t o  t h e  
m a r k e t  p l a c e  f o r  l e s s  t h a n  a m i l l i o n  and a h a l f  d o l l a r s .  
We're t a l k i n g  a b o u t  h y d r a u l i c  c o n t r o l  l o a d i n g ,  n o t  a b o u t  
p u l l e y s  and c a b l e s .  We're t a l k i n g  a b o u t  a good machine  t h a t  
w i l l  f a i t h f u l l y  r e p r o d u c e  t h e  a i r p l a n e  and d o  what  i t  i s  
supposed  t o  do.  I t  d o e s n ' t  have  mot ion  o r  v i s u a l .  I t  would 
be a d a p t a b l e  t o  mot ion .  

The Leve l  I11 t r a i n i n g  d e v i c e  would t h e n  be a r e p l i c a  
o f  t h e  a i r p l a n e .  W e  u s e  t h e  word r e p l i c a  i n s t e a d  of  a 
d u p l i c a t e ,  s i m p l y  b e c a u s e  w e  d i d n ' t  want t o  d r i v e  t h e  c o s t  
up by  s p e c i f y i n g  a c t u a l  c o n t r o l  columns,  s e a t s ,  f rom t h e  
a i r p l a n e .  W e  wanted i t  t o  r e p l i c a t e  t h e  a i r p l a n e  r a t h e r  
t h a n  d u p l i c a t e  i t .  T h e r e ' s  a b i g  d i f f e r e n c e  i n  t h e  c o s t .  

The Leve l  I1 d e v i c e  would b e  a d e v i c e  which would 
a p p r o x i m a t e  an a i r p l a n e  u s i n g  o f f - t h e - s h e l f  ha rdware .  The 
c o s t  of t h i s  d e v i c e  would b e  d r a s t i c a l l y  r e d u c e d .  A good 
example  is t h e  ATC-810 d e v i c e  a t  S c e n i c .  T h i s  device  was 
b u i l t  t o  r e s e m b l e  a PA 31 and  was c o n v e r t e d  t o  b e  
r e p r e s e n t a t i v e  o f  C e s s n a  402's and 404's. A s  a r e s u l t  i t ' s  
been  v e r y  e f f e c t i v e l y  used i n  S c e n i c ' s  program. They s t i l l  
o n l y  g e t  a n o n p r e c i s i o n  a p p r o a c h  f o r  c h e c k i n g  c red i t .  

The l e v e l  I1 d e v i c e  would u s e  t h e  a e r o  package  f o r  a 
s p e c i f i c  m a k e  and model a i r p l a n e ,  n o t  a class of a i r p l a n e s .  
I t  would no$ have  t h e  f i d e l i t y  o f  t h e  Leve l  I11 Device, 
b e c a u s e  i t  would n o t  be an  e x a c t  r e p l i c a  o f  t h e  c o c k p i t  b u t  
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i t  would have  a l l  t h e  f u n c t i o n s ,  You would b e  a b l e  t o  
a c c o m p l i s h  normal  and abnormal  emergency p r o c e d u r e s ,  and  
LOFT t r a i n i n g ,  I t  would d o  e v e r y t h i n g  t h a t  t h e  Level  I11 
would do  e x c e p t  t h a t  t h e  i n s t r u m e n t s  m i g h t  n o t  b e  i n  e x a c t l y  
t h e  same p o s i t i o n .  

Then w e  t a k e  t h e  g e n e r i c  d e v i c e ,  t h e  Level  I d e v i c e  
which  b a s i c a l l y  i s  a n  i n s t r u m e n t  t r a i n e r  t h a t  you c a n  u s e  a s  
a p r o c e d u r e s  t r a i n e r ,  you would g e t  v e r y  l i m i t e d  c r e d i t  f o r  
t h i s  l e v e l  d e v i c e ,  I t ' s  i n t e r e s t i n g  t h a t  o u r  t a s k  g r o u p  
e l e c t e d  t o  u s e  t h e  s i m u l a t o r  r e q u i r e m e n t s  t h a t  were i n  
e f f e c t  b e f o r e  t h e  advanced  s i m u l a t i o n  program f o r  t h e  l e v e l  
I & I1 t r a i n i n g  d e v i c e ,  

I ' m  s o r r y  I t o o k  up so  much time, b u t  t h a t ' s  what we're 
d o i n g ,  and w e  s h o u l d  have  t h a t  package  r e a d y  t o  g o  t o  t h e  
FAA w i t h i n  t h e  n e x t  4 5  t o  60 d a y s .  

DR. LAUBER: Thank you,  D i c k .  Any o t h e r  q u e s t i o n s  o r  
comments? 

MR. HAMPSON: B r i a n  Hampson, CAE. I t ' s  j u s t  a comment 
o r  a s e r i e s  o f  comments I want  t o  make.  F i r s t  o f  a l l ,  i t  
may b e  of  i n t e r e s t  f o r  some of  you t o  know t h a t  t h e  c i v i l  
a v i a t i o n a l  a u t h o r i t y  i n  t h e  Un i t ed  Kingdom a r e  p r e s e n t l y  
r e v i e w i n g  r e q u i r e m e n t s  f o r  s i m u l a t o r  a p p r o v a l s ,  and  on a 
d r a f t  document  c a l l e d  CAP-453, t h e y  a r e  l o o k i n g  a t  t h e  
a p p r o v a l  o f  a l l  s o r t s  o f  t r a i n i n g  d e v i c e s ,  n o t  j u s t  
s i m u l a t o r s .  T h e r e ' s  a working p a r t y  working on t h a t  i n  
England a t  t h e  moment, and  you migh t  f i n d  t h e r e ' s  some 
s p i n o f f  f o r  you t h e r e ,  

The n e x t  t h i n g  I wanted t o  s a y  was t h a t  w e  t a l k e d  a b o u t  
t h i s  $7 m i l l i o n  s i m u l a t o r ,  and t h a t  i s  a s i m u l a t o r  which 
r e p r e s e n t s  a wide-bodied j e t ,  p o s s i b l y  w i t h  an  advanced 
c o c k p i t  l a y o u t ,  f l i g h t  management s y s t e m ,  and s o  f o r t h .  I t  
is n o t  n e c e s s a r y  f o r  t h e  t y p e  o f  s i m u l a t o r  t h a t  you want t o  
t h i n k  o f  i n  t h o s e  terms, A breakdown o f  t h e  p r i c e s  -- one  
o b v i o u s l y  c a n ' t  b e  s p e c i f i c  here -- b u t  t h e  breakdown o f  
p r i c e s  o f  t h a t  $7 m i l l i o n ,  a b o u t  h a l f  o f  i t  is a c c o u n t e d  by 
t h e  mot ion  s y s t e m ,  t h e  v i s u a l  s y s t e m  and t h e  a i r c r a f t  
components .  A s i m u l a t o r  which w e  b u i l t  q u i t e  r e c e n t l y ,  t h e  
c o s t  o f  t h e  a i r c r a f t  i n s t r u m e n t s  and a v i o n i c s  and a i r c r a f t  
p a r t s  was g r e a t e r  t h a t  t h e  t o t a l  c o s t  o f  t h e  p r e v i o u s  
s i m u l a t o r  bough t  by t h a t  company. 

So t h i s  is a n  area where w e  s h o u l d  b e  l o o k i n g ,  I t h i n k ,  
t o  see i f  w e  c a n  u s e  s i m u l a t e d  i n s t r u m e n t s  o r  s u r r o g a t e  
d e v i c e s  t o  t a k e  t h e  place of t h e  a v i o n i c s  components  i n  
modern a i r c r a f t ,  

The t h i r d  t h i n g  t h a t  I wanted t o  t a l k  a b o u t  was t h e  
T r i a d  c o n c e p t ,  I t ' s  someth ing  which w e  i n  o u r  g r o u p  
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d i s c u s s e d  a s  w e l l ,  and h e r e ,  a s  i n  t h e  c a s e  o f  many o t h e r  
a r e a s  o f  a v i a t i o n ,  what w e  need is more c o o p e r a t i o n  between 
t h e  v a r i o u s  g r o u p s  o f  t h e  i n d u s t r y .  The  T r i a d  s i m u l a t o r  h a s  
f o r  g e n e r a l  commercial  u s e  a t  t h e  moment one  drawback, and 
t h a t  is one  needs  t o  modify t h e  a i r c r a f t  i n  o r d e r  t o  make 
t h e  sys t em work. B u t  t h i s  c o u l d  v e r y  e a s i l y  b e  changed i f  
t h e  a v i o n i c s  i n d u s t r y  a s  a whole p l anned  f o r  t h e  t r a i n i n g  
r e q u i r e m e n t  when t h e y  were d e s i g n i n g  t h e i r  a v i o n i c  u n i t s .  
I t ' s  a much e a s i e r  t a s k  i n  t h e  d e s i g n  o f  t h e  a v i o n i c  u n i t s  
t o  b r i n g  o u t  c i r c u i t s  t o  a p lug  o r  s o c k e t  on t h e  e x t e r n a l  
p a r t  o f  t h e  box r a the r  t h a n  sometime l a t e r  have  t o  modify,  
and w e  a l l  know t h e  problems i n v o l v e d  i n  modi fy ing  a i r c r a f t  
i n s t r u m e n t s ,  modi fy ing  boxes  w i t h  r e s p e c t  t o  c e r t i f i c a t i o n  
o f  them. 

The need f o r  t h e  a v i o n i c s  m a n u f a c t u r e r s  t o  r e c o g n i z e  t h e  
t r a i n i n g  r e q u i r e m e n t s  I b e l i e v e  is paramount.  W e  a r e  
f i n d i n g  i n  t h e  Phase  I11 s i m u l a t o r s  t h a t  t h e  b i g  a i r l i n e s  
a r e  buying  -- and ,  i n  f a c t ,  t h e  Phase  I1 s i m u l a t o r s  -- t h a t  
s o p h i s t i c a t e d  f l i g h t  management sys t ems  and t r i p l e x  sys tem 
f o r  t r a i n i n g  p i l o t s  and t h i s  t y p e  o f  t h i n g  a r e  r e s t r i c t i n g  
t h e  a b i l i t y  o f  t h e  s i m u l a t o r  t o  be used i n  i ts  normal r o l e .  
I f  you p u t  t h e  b l a c k  box o u t  o f  t h e  a i r c r a f t ,  you 
immedia t e ly  f i n d  t h a t  you have  problems i n  r e p o s i t i o n i n g  t h e  
s i m u l a t o r  b e c a u s e  t h e  b l a c k  box was n e v e r  d e s i g n e d  on t h e  
a i r p l a n e  t o  e n a b l e  r a p i d  r e p o s i t i o n i n g .  The  same s o r t  o f  
t h i n g  is seen w i t h  o t h e r  s i m u l a t o r  a t t r i b u t e s  s u c h  a s  
speedup  o r  slowdown o r  r e c o r d  and r e p l a y .  None o f  t h e s e  
t h i n g s  can  be done  i f  you u s e  t h e  b l a c k  box a s  d e s i g n e d  a t  
t h e  moment. I know t h a t  t h e  Boeing Company and t h e  
s i m u l a t o r  m a n u f a c t u r e r s  and some of t h e  a i r l i n e s  have  been 
p u t t i n g  p r e s s u r e  upon t h e  a v i o n i c s  m a n u f a c t u r e r s  t o  t a k e  
these  r e q u i r e m e n t s  i n t o  a c c o u n t  when t h e y  d e s i g n  t h e  
equipment  t o  wi th .  I t h i n k  t h a t  w e  a l l  s h o u l d  be  p u t t i n g  
p r e s s u r e  on them, 

DR. LAUBER: Ed C a r r o l l ?  

CAPT. CARROLL: I t h i n k  i t ' s  more i n  t h e  l i n e  of a 
comment. Frank ,  t h e  e x p r e s s i o n  t h a t  you used o r  t h e  
i n d i c a t i o n  you gave  a b o u t  a c o o p e r a t i v e  approach  is one  I 
would encourage  p r o b a b l y  i n  a l l  a r e a s  of t h i s  t r a i n i n g  
whether  i t ' s  t h e  k ind  of  t h i n g  t h e y ' r e  t a l k i n g  on t h e  T r i a d  
o r  whatever .  Anything you d o  i n  a c o o p e r a t i v e  s e n s e  w i l l  
min imize  t h e  need f o r  your  manpower and your  r e s o u r c e s  t o  b e  
u s e d .  I t h i n k  drawing  t h e  example from t h e  b i g g e r  ca r r i e r s ,  
o n e  o f  t h e  b i g  m i s t a k e s  t h a t  t h e y ' v e  made o v e r  t h e  y e a r s  i s  
t h a t  t h e y ' v e  a l l  e s t a b l i s h e d  t h e i r  own t r a i n i n g  centers,  
and ,  t h e r e f o r e ,  t h e y  have  a d u p l i c a t i o n  o f  equipment ,  
s t a f f i n g  and s o  on. I would t h i n k  i n  l i g h t  o f  w h a t ' s  t a k e n  
p l a c e  i n  t h e  i n d u s t r y  t o d a y ,  t h e y  might  have  t o  r e a s s e s s  
t h a t  i n  y e a r s  t o  come and see i f  t h e y  s h o u l d n ' t  go t o  a 
c e n t r a l i z e d  approach ,  t hemse lves .  So I would encourage ,  
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b e f o r e  you make t h e  same m i s t a k e s  t h a t  t h e  b i g g e r  o n e s  have  
made a s  t h e y ' v e  gone  a l o n g ,  is t h a t  you encourage  a s  much a s  
you c a n  i n  t h e  way o f  c o o p e r a t i o n  r e g i o n a l l y  so t h a t  you 
d o n ' t  have  t o  t r a v e l  from eas t  t o  w e s t  t o  g e t  i t  done,  
wha teve r  t h e  name o f  t h a t  town was t h a t  you used .  

The o t h e r  comment I would l i k e  t o  make a t  t h e  r i s k  o f  
t e l l i n g  D i c k  C o l l i e  and h i s  t a s k  f o r c e  t h a t  maybe t h e y  
s h o u l d  s t a r t  a l l  o v e r  a g a i n  is t h a t  my e x p e r i e n c e  w i t h  t h e  
FAA h a s  been v e r y ,  v e r y  good from t h e  s t a n d p o i n t  o f  i f  you 
b r i n g  them an i n t e l l i g e n t  p r o p o s a l  t h e y ' r e  n o t  hide-bound t o  
a l l  t h e  r e g u l a t i o n s  t h a t  have  e x i s t e d  i n  t h e  p a s t ,  b u t  
t h e y ' r e  w i l l i n g  t o  l i s t e n  t o  a new approach .  I ' m  a f r a i d  I 
s e n s e  a l i t t l e  b i t  of what I j u s t  h e a r d  from D i c k ,  which is 
a l o t  o f  good work, b u t  I t h i n k  i t ' s  based  upon a c o n c e p t  
t h a t  w e  have had i n  t h e  p a s t  t h a t  you m u s t  have a Phase I ,  
Phase  11, Phase I11 approach ,  Pe rhaps  t h a t ' s  n o t  
n e c e s s a r i l y  t r u e  when you t a k e  an i n d u s t r y  o f  your  t y p e  t o  
where i f  you do  i t  on a c o o p e r a t i v e  b a s i s  and you have  
i n d i v i d u a l  c o n c e r n s  o f  what h a s  t o  b e  done ,  t h a t  maybe you 
c a n  go t o  them and s a y  t h i s  is  what w e  i n t e n d  t o  accompl ish  
w i t h  t h i s  p a r t i c u l a r  approach .  I f  a n y t h i n g ,  j u s t  t a k e  most 
o f  i t  o u t  o f  t h e  a i r p l a n e  r a t h e r  t h a n  a l l  of  i t  o u t  o f  t h e  
a i r p l a n e .  I t h i n k  you might  f i n d  t h a t  t h e y ' r e  r e c e p t i v e  
b e c a u s e  t h e i r  approach  h a s  a lways  been g r e a t e r  s a f e t y  and 
e f f i c i e n c y  a s  f a r  a s  t h e  p i l o t s  a r e  conce rned  and t h e  
p o p u l a t i o n  f o r  e n v i r o n m e n t a l  p r o t e c t i o n ,  e t  c e t e r a .  1 d o n ' t  
t h i n k  t h e y 8 d  e v e r  be  hide-bound t o  r e g u l a t i o n s  t h a t  e x i s t  
r i g h t  no\. o r  something i n  t h e  p a s t  t h a t  t h e y  based  t h i n g s  on 
and t h a t  you t h e r e f o r e  had t o  p e r p e t u a t e  t h a t  same approach ,  
T h a t ' s  what I t h i n k  I sense.  I might  b e  wrong, b u t  t h a t ' s  
t h e  f i r s t  i m p r e s s i o n  I g e t .  I would encourage ,  p e r h a p s  an 
i n d i v i d u a l  and nove l  approach  r a t h e r  t h a n  l o o k i n g  a t  p a s t  
h i s t o r y .  

DR. LAUBER: Thank you Ed.  Any o t h e r  q u e s t i o n s  o r  
comments? 

I ,  l i k e  E d ,  t h i n k  t h a t  one  of  t h e  key t h i n g s  t h a t  you 
p e o p l e  i d e n t i f i e d  i n  your  d i s c u s s i o n s  y e s t e r d a y  was t h e  
n o t i o n  o f  p o o l i n g  your  i n d i v i d u a l  and l i m i t e d  r e s o u r c e s  i n  
o r d e r  t o  t ake  a d v a n t a g e  o f  what o t h e r w i s e  migh t  b e  
u n a v a i l a b l e  t o  you a s  i n d i v i d u a l  a i r l i n e s ,  I t h i n k  t h a t ' s  
a n  i m p o r t a n t  d i r e c t i o n  t o  t a k e  f o r  your  i n d u s t r y .  Thank you 
v e r y  much, 

The t h i r d  working g r o u p  d e a l t  w i t h  s i m i l a r  i s s u e s ,  and 
s p e c i f i c a l l y ,  t h e y  were d i rec ted  t o  f o c u s  on t h e  q u e s t i o n  o f  
l o w  c o s t  t r a i n i n g  a i d s  and d e v i c e s .  C l e a r l y  there ' s  g o i n g  
t o  be  some o v e r l a p  between t h e  two working  g r o u p s ,  b u t  I'm 
a lways  amazed a t  how l i t t l e  o v e r l a p  there  a c t u a l l y  is. The 
i n d u s t r y  cha i rman  f o r  Working Group I11 is J i m  Lamer from 
S c e n i c  A i r l i n e s  and A 1  Lee from NASA was h i s  co-chairman,  
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LOW COST T R A I N I N G  AIDS AND DEVICES 

Chairman: J i m  Lawver, S c e n i c  A i r l i n e s  
Co-chairman: A 1  Lee, NASA 

CAPT. LAWVER: You a l l  know A 1  Lee from NASA. I ' d  l i k e  
t o  i n t r o d u c e  David Schober  f rom Command Airways.  We b r o u g h t  
h i m  down f o r  mora l  s u p p o r t .  He's o n e  o f  t h e  users l i k e  
m y s e l f  . W e  had a good a c t i v e  d i s c u s s i o n .  Some was 
p r o d u c t i v e ,  some was n o n p r o d u c t i v e .  P a r t i c i p a t i o n  from 
eve rybody  was, I f e l t ,  v e r y  e n c o u r a g i n g ,  The f e e l i n g  t h a t  
someth ing  n e e d s  t o  b e  done  is  c e r t a i n l y  t h e r e .  It was 
d i s c o u r a g i n g  b e c a u s e  o f  t h e  f a c t  t h a t  t h e r e  i s n ' t  t h a t  much 
o u t  t h e r e  t o  work w i t h .  I f  y o u ' r e  a l i g h t  t w i n  o p e r a t o r  
l i k e  m y s e l f ,  ( w e  f l y  4 0 2 ' s ,  4 0 4 ' s ,  a s  I ment ioned  t h e  o t h e r  
d a y ,  p l u s  t h e  Twin O t t e r )  t h e r e ' s  q u i t e  a b i t  t o  l o o k  a t .  I 
j u s t  m igh t  r u n  t h r o u g h  a q u i c k  l i s t  and  k ind  of pop your  
e y e s  a l i t t l e  b i t  o n  t h e  p r i c e s .  The ATC-810, which I 
men t ioned  t h e  o t h e r  d a y ,  s a t i s f i e s  t r a i n i n g  n e e d s  f o r  p e o p l e  
l i k e  m y s e l f ,  4 0 2 ,  404 d r i v e r s  and Navaho C h i e f t a n  u s e r s  and 
c a n  b e  a d a p t e d  f o r  any l i g h t  t w i n  o p e r a t o r  g e n e r a l l y  
s p e a k i n g .  We do  g e t  c r e d i t  -- f o r  a VOR approach ,  We d o  
n o t  have  a r e q u i r e m e n t  f o r  NDB a p p r o a c h e s .  

The AST,. A v i a t i o n  S i m u l a t i o n  Technology,  ( w e  have  a r e p  
h e r e ,  Dominic Marro , )  o f f e r s  a g e n e r i c ,  l i g h t  t w i n  t r a i n i n g  
d e v i c e .  T h a t ' s  somewhere i n  t h e  f i f t y  t o  e i g h t y  thousand  
d o l l a r  c a t e g o r y .  Our ATC-810 i s  somewhere i n  t h e  $40,000 
c a t e g o r y .  F l i g h t m a t i c  I n c o r p o r a t e d  o u t  o f  T e t e r b o r o ,  N.J. 
o f f e r s  a l i g h t  t w i n  e n g i n e  model f o r  a b o u t  $40 ,000 .  They 
a l s o  have  what t h e y  c a l l  an  F-209 which  s i m u l a t e s  t h e  Cessna 
421,  The 209 o f f e r s  t u r b o  c h a r g e d  e n g i n e  i n s t r u m e n t a t i o n  
and c a b i n  p r e s s u r i z a t i o n  c o n t r o l s  and a wide v a r i e t y  o f  
f a i l u r e  modes f o r  v i r t u a l l y  a n y  t y p e  o f  emergency s i t u a t i o n ,  
p l u s  v i s u a l  d i s p l a y ,  $80,000,  F r a s c a  I n t e r n a t i o n a l ,  h a s  a 
p i s t o n  l i g h t  t w i n  t r a i n e r ,  $65,000.  They a l s o  have  a t u r b o  
p r o p  f i x e d  wing t r a i n e r  t h a t  s t a r t s  a t  $275,000. The p r i c e  
g e t s  i n c r e a s i n g l y  f r i g h t e n i n g  h e r e  a s  t h e  c o m p l e x i t y  
i n c r e a s e s .  S i n g e r  L ink ,  w e  a l s o  have  Dave Baumgart  w i t h  u s  
o n  o u r  p a n e l .  As many o f  you know t h a t  company b u i l t  t h e  
l u n a r  l a n d i n g  s i m u l a t o r s ,  and  $6 m i l l i o n  7 4 7 ' s  g i a n t  
s i m u l a t o r s .  They a l s o  p r o d u c e  t r a i n i n g  d e v i c e s .  They have  
a GAT-2 t w i n  e n g i n e  mode. I t  sells  f o r  a p p r o x i m a t e l y  
$500,000. T h e r e ' s  a n  o u t f i t  i n  C u p e r t i n o ,  C a l i f o r n i a  c a l l e d  
IFR F l i g h t  S y n t h e t i c s ,  and  t h e y ,  a s  I u n d e r s t a n d ,  buy o l d  
GAT t r a i n e r s  and r e f u r b i s h  them and s e l l  them. They o f f e r  a 
f u l l  mo t ion  t h r e e - a x i s  t w i n  e n g i n e  machine  a v a i l a b l e  w i t h  
d u a l  c o n t r o l s ,  p r i c e d  a t  $67,000. 

So t h a t  w i l l  g i v e  you a l i t t l e  idea o f  w h a t ' s  o u t  t h e r e  
f rom t h a t  s t a n d p o i n t .  The problem is -- I g u e s s  i t ' s  
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o b v i o u s  -- t h a t  t h e r e ' s  a l a r g e  g a p  from t h e r e  on up t o  t h e  
f a n c y  h igh -p r i ced  s i m u l a t o r s  t h a t  w e  d i s c u s s e d  e a r l i e r .  So 
t h a t  was, o f  c o u r s e ,  a c o n c e r n ,  s i n c e  many o f  t h e  r e g i o n a l  
a i r l i n e s  f l y  t h e  more s o p h i s t i c a t e d  a i r p l a n e s ,  

I n  a d d i t i o n  t o  some d i s c u s s i o n  o n  t h a t ,  we  t a l k e d  a b o u t  
o t h e r  a i d s  and d e v i c e s ,  and  some o f  them have  been ment ioned  
a l r e a d y ,  s u c h  a s  a u d i o - v i s u a l  s l i d e s  t h a t  c a n  b e  produced 
r e l a t i v e l y  c h e a p l y ,  o r  random access v i d e o  d i s k  t y p e  -- 
Frank o r  somebody mentioned t h a t  -- programmed i n s t r u c t i o n  
and v i d e o  cameras .  Somebody b r o u g h t  up t h a t  you p r o b a b l y  
c o u l d  u s e  t h a t  f o r  p r e f l i g h t  walk-arounds,  e s p e c i a l l y  when 
a i r c r a f t  a r e n ' t  r e a d i l y  a v a i l a b l e  e x c e p t  v e r y  l a t e  a t  n i g h t .  
Mockups o f  c o u r s e  are a good i d e a .  You c a n  g a i n  a l o t  
t h r o u g h  s c a n  development ,  normal  emergency p r o c e d u r e s ,  
i d e n t i f y i n g  and l o c a t i n g  s w i t c h e s ,  t h i s  t y p e  o f  t h i n g ,  and 
t he re  a r e  some mockups t h a t  i n d i v i d u a l  r e g i o n a l  a i r l i n e s  
h a v e  made on t h e i r  own, A p o i n t  was b r o u g h t  up, and I t h i n k  
i t  was a good one,  t h a t  t r a i n i n g  a i d s  l i k e  t h a t ,  mockups, 
h a v e  g o t  t o  he  r e a l i s t i c  enough t o  m o t i v a t e  t h e  p i l o t  or t h e  
crew t o  g e t  someth ing  o u t  o f  it. T h e r e ' s  a r e a l  problem 
t h e r e  w i t h  boredom, and i f  you d o n ' t  make i t  r e a l i s t i c  
enough,  t h e n  t h e  p i l o t  is p r o b a b l y  n o t  g o i n g  t o  g e t  t o o  much 
o u t  o f  i t ,  And, o f  c o u r s e ,  a good i n s t r u c t o r  is v a l u a b l e  
t h e r e  i f  you c a n  a f f o r d  one ,  

A recommendation: w e  need a l i b r a r y  o r  a s o u r c e  f a c t  
s h e e t  l i s t  of j u s t  what a u d i o - v i s u a l  t e c h n i q u e s  and 
m a t e r i a l s  a r e  a v a i l a b l e .  I ' d  l i k e  t o  b e  a b l e  t o  p i c k  up a 
p i e c e  o f  p a p e r ,  a f a c t  s h e e t  and s a y  okay ,  t h e s e  a re  
a v a i l a b l e  i f  I ' m  f l y i n g  t h i s  t y p e  o f  a i r p l a n e ,  o r  what e l s e  
i s  o u t  t h e r e  t h a t  o t h e r  p e o p l e  have come a c r o s s .  And I 
t h i n k  maybe some a d d i t i o n a l  r e s e a r c h  a l o n g  t h o s e  l i n e s  would 
b e  h e l p f u l .  And I h a t e  t o  keep  s u g g e s t i n g  RAA, b u t  I ' l l  s a y  
RAA and NASA b e c a u s e  t h e s e  guys  have  been so good t o  us .  
They 've  r e a l l y  been a b i g  h e l p .  

I n t e r a c t i v e  t r a i n i n g  s y s t e m s  were d i s c u s s e d ,  computer- 
a s s i s t e d  i n s t r u c t i o n ,  p h o t o  mockups w i t h  C R T ' s ,  a l i t t l e  
more i n v o l v e d  touch  p a n e l s .  H igh ly  f l e x i b l e - t y p e  sys t ems  
r educe  i n s t r u c t o r  t i m e ,  s o  you c o u l d  p r o b a b l y  a l m o s t  a f f o r d  
t o  buy i t ,  o r  a t  l e a s t  t o  i n v e s t  i n  i t ,  

A recommendation h e r e ,  is  a p o o l i n g  o f  r e s o u r c e s ,  which 
is an  e x c e l l e n t  i d e a .  We c a n ' t  a f f o r d  t o  g o  o u t  and buy and 
t o  i n v e s t  i n  many o f  t h e s e  d e v i c e s ,  b u t  t h r o u g h  j o i n t  u s e ,  
t h r o u g h  RAA and p o s s i b l y  NASA,  maybe w e  c o u l d  pool  o u r  
e f f o r t s  and come up w i t h  some a i d s  and d e v i c e s  t h a t  w e  c o u l d  
a l l  u s e .  I t ' s  g o i n g  t o  be d i f f i c u l t  o b v i o u s l y  w i t h  t h e  
v a r i e t y  o f  a i r p l a n e s  t h a t  a r e  o u t  there.  I t h i n k  maybe 
we're f o r t u n a t e  i n  t h a t  w e  a r e  s t i l l  b a s i c a l l y  f l y i n g  a 
l i g h t  twin  a i r p l a n e ,  and we're s a t i s f i e d  w i t h  what w e  have 
i n  t h e  ATC-810. 
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We d i s c u s s e d  t a p e  p r e s e n t a t i o n s  s i m i l a r  t o  t h o s e  
d e v e l o p e d  by Mike  Yocum a t  P e n n s y l v a n i a  A i r  and Frank F o s t e r  
o f  Ransome. We'd l i k e  to  see j u s t  how t h a t  program went ,  
and we'd l i k e  t o  see it  sometime, M i k e ,  i f  t h a t ' s  p o s s i b l e  
a t  a l a t e r  d a t e .  Maybe th rough  RAA w e  c o u l d  have  someth ing  
l i k e  t h a t  made a v a i l a b l e ,  

W e  t a l k e d  a b o u t  I n s t r u c t i o n a l  Sys tems Development 
( I S D ) ,  and a b o u t  t h e  need f o r  g u i d e l i n e s  f o r  t h i s  t y p e  o f  
d e v i c e .  I have a l i t t l e  n o t e  down h e r e :  f i d e l i t y  needed ,  
and  t r a i n e r s  r e q u i r e  s k i l l  and t a s k  a n a l y s i s .  Maybe A l  would 
l i k e  t o  p u r s u e  t h a t  a l i t t l e  b i t  more. 

Resource  management: w e  g o t  a l i t t l e  t o o  t i e d  up on  
n u t s  and b o l t s ,  and  t h e n  we d e c i d e d  w e  o v e r  k i l l e d  t h a t  one ,  
and  r e t u r n e d  t o  a more g e n e r a l  d i s c u s s i o n  o f  r e s o u r c e  
management. Again i t  was a p p a r e n t  t h a t  many o f  t h e  g r o u p  
j u s t  d i d n ' t  have  any  i d e a  what was a v a i l a b l e  even from t h e  
e d u c a t i o n  awareness  program. So, a g a i n ,  I t h i n k  i t  would be  
h e l p f u l  i f  w e  had a l ist,  someth ing  you c o u l d  t a k e  and s a y  
okay ,  t h e s e  t h i n g s  a r e  a v a i l a b l e ,  I know i n  my p r e s e n t a t i o n  
I ment ioned  a l i b r a r y  o f  s o u r c e s ,  M i k e  Yocum mentioned a 
c o u p l e  t h i n g s  I h a d n ' t  even found,  and Frank F o s t e r  t h e  same 
way, and w e  were a l l  on t h e  same r e s o u r c e  management 
commit tee .  I t h i n k  i f  w e  can  g e t ,  a g a i n ,  a s o r t  o f  f a c t  
s h e e t  of  a l l  t h e s e  t h i n g s ,  t h e n ,  t h e  i n d i v i d u a l  a i r l i n e s  
c o u l d  look  and s a y  y e s ,  t h a t  l o o k s  l i k e  something I c o u l d  
u s e  and maybe have  a good s t a r t i n g  p o i n t  from t h e r e ,  

I n f o r m a t i o n  t r a n s f e r :  w e  t a l k e d  a b o u t  t h a t  among 
o p e r a t o r s  c o n c e r n i n g  t r a i n i n g  problems and s o l u t i o n s .  I t ' s  
d i f f i c u l t  when you g e t  t o g e t h e r  i n  g r o u p s  l i k e  t h i s ,  because  
when you l e a v e  you g o  back t o  t h e  r e a l  world and you 've g o t  
a l l  t h i s  pape r  work t h a t g s  been growing  f o r  t h e  l a s t  t h r e e  
d a y s ,  and i t 8 s  h a r d ,  t h e n ,  t o  g e t  y o u r s e l f  -- w e l l ,  you g e t  
y o u r s e l f  i n v o l v e d  w i t h  t h e  day-to-day a c t i v i t i e s ,  f o r g e t  a l l  
t h e  good s t u f f  w e  t a l k e d  a b o u t  h e r e .  I t h i n k  w e  need some 
k ind  o f  c o n t i n u i n g  e f f o r t  a l o n g  t h i s  l i n e .  I d o n ' t  know i f  
a n e w s l e t t e r  o r  o t h e r  media would be p o s s i b l e ,  b u t  a t  l e a s t  
more g e t - t o g e t h e r s ,  e i t h e r  i n  a seminar - type  fo rma t  o r  even 
a working g roup ,  I t h o u g h t  t h a t  this workshop was c e r t a i n l y  
h e l p f u l  . 

I want  t o  thank  L e e  f o r  h i s  h e l p  and a l l  t h e  o t h e r s  f o r  
t h e i r  h e l p  i n  o u r  working group.  One o t h e r  comment t h a t  
Frank  made t h a t  w e  t a l k e d  a b o u t ,  t o o ,  is t h a t  w e  have t o  
i d e n t i f y  what w e  need .  W e  t a l k e d  t o  t h e  f o l k s  t h e r e  from 
t h e  two m a n u f a c t u r e r s  o f  t r a i n i n g '  d e v i c e s ,  and t h e y  s a i d ,  
t e l l  u s  what you need and t h e n  maybe w e  can go  from t h e r e .  
J u s t  one l a s t  o b s e r v a t i o n ,  t h i s  i s  n o t  a war s t o r y ,  b u t  t h e  
o l d  b u s i n e s s  o f  t e l l  m e  what you need and w e ' l l  t r y  t o  b u i l d  
i t  reminds  m e  o f  when I was i n  t h e  A i r  F o r c e  f l y i n g  j e t  
f i g h t e r s .  Pany times when t h e r e  was a new a i r p l a n e  
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deve loped  and b u i l t ,  t h e  f i r s t  t i m e  t h e  poor  o p e r a t o r / u s e r  
g o t  t o  see i t  was when h e  walked o u t  t h e  o p e r a t i o n s  squadron  
b u i l d i n g  and some guy  from A i r  F o r c e  Systems Command up and 
s a i d  t h e r e  a r e  your  2 4  new t a c t i c a l  f i g h t e r s .  And s o  you g o  
o u t  and g e t  i n  i t  and a l l  t h e  weapons s w i t c h e s  a r e  under  t h e  
s e a t ,  and t h e  gun s i g h t  is p o i n t e d  i n  t h e  wrong d i r e c t i o n  -- 
n o t  q u i t e  t h a t  bad ,  However, i n  t h e  e a r l y  d a y s  o f  t h e  A i r  
F o r c e  -- and t h i s  h a s n ' t  been t o o  l o n g  a g o  -- t h e  Systems 
Command and t h e  m a n u f a c t u r e r  g o t  t o g e t h e r  t o  d e v e l o p  t h e  
s y s t e m ,  and t h e n  gave  i t  t o  t h e  user w i t h o u t  any  c o n t a c t  
w i t h  t h e  user a t  a l l ,  and t h a t  t u r n e d  i n t o  s e v e r a l  
d i s a s t e r s ,  a s  you p r o b a b l y  know. But f i n a l l y  t h r o u g h  
T a c t i c a l  A i r  Command and some o f  t h e  o t h e r  o p e r a t i o n a l  users  
w e  d i d  a c t u a l l y  g e t  i n t o  t h e  e a r l y  deve lopment  o f  a new 
sys t em.  We s a i d ,  okay ,  we'd l i k e  t o  have  t h i s  o r  t h a t ,  and 
t h e y  a c t u a l l y  l i s t e n e d  t o  u s ,  and w e  became invo lved  i n  t h e  
i n i t i a l  deve lopment  w i t h  t h e  m a n u f a c t u r e r  and w i t h  t h e  
Sys tems Command. The Systems Command d i d  t h e i r  r o u t i n e ,  t h e  
s y s t e m s  development  t e s t  and e v a l u a t i o n ,  which I ' m  sure  some 
o f  you a r e  f a m i l i a r  w i t h ;  t h e n  w e  d i d  ou r  o p e r a t i o n a l  
t e s t i n g  and e v a l u a t i o n ,  and n o t  u n t i l  t h a t  t i m e  when i t  was 
f u l l y  t e s t ed ,  f u l l y  o p e r a t i o n a l ,  d i d  w e  a c c e p t  i t  on t h e  
l i n e  and p u t  i t  t o  o p e r a t i o n a l  u s e  on t h e  gunne ry  r a n g e  o r  
s u c h  p l a c e s  a s  S o u t h e a s t  Asia. T h i s  is a much b e t t e r  
a p p r o a c h  t h a n  s u d d e n l y  hav ing  an  a i r p l a n e  s i t t i n g  o u t  t h e r e  
o n  t h e  ramp and t r y i n g  t o  f i g u r e  o u t ,  w e l l ,  what  a r e  w e  
g o i n g  t o  do  w i t h  t h a t  one .  

So I t h i n k  t h e  e f f o r t  here is  g o i n g  a l o n g  t h o s e  l i n e s .  
We're a c t u a l l y  t a l k i n g  t o  each  o t h e r .  We've g o t  t o  t e l l  them 
what o u r  o b j e c t i v e s  a r e .  I t ' s  d i f f i c u l t  f o r  them t o  b u i l d  
someth ing  o u t  o f  i t .  

DR, LAUBER: Thank you,  J i m .  

A r e  there  q u e s t i o n s  o r  p o i n t s  o f  d i s c u s s i o n  w i t h  r e g a r d  
t o  t h e  t h i n g s  we've j u s t  h e a r d  from Working Group III? 

MR. BECHER: Ken Becher ,  Midwest A i r l i n e s .  I c a n ' t  
a g r e e  w i t h  you more on need i n  a l l  of  t hese  a r e a s  f o r  some 
k ind  o f  c l e a r i n g  house  where  w e  can  g o  t o  g e t  i n f o r m a t i o n  on 
w h a t ' s  a v a i l a b l e .  So o f t e n  w e  d o n ' t  have t h e  time t o  do  i t  
on  o u r  own, An example is we've been approved  f o r  700 RVR 
t a k e o f f s .  Now, we've come up w i t h  a problem o f  how do  w e  
g i v e  p i l o t s  a r e a l i s t i c  idea o f  what  i s  a 700 RVR t a k e o f f ?  

W e  found a n  a r t i c l e  i n  an A v i a t i o n  Convent ion  N e w s  from 
J u l y  on a d e v i c e  t h a t ' s  a p a i r  o f  g o g g l e s ,  and i t ' s  g o t  a 
l i t t l e  b l a c k  box, and t h e  o p e r a t o r  o f  t h e  b l a c k  box can 
c o n t r o l  RVR -- I d o n ' t  know how, b u t  h e  moves t h i s  l i t t l e  
l e v e r  and i t  a d j u s t  what  t h e  p i l o t  can  see. B u t  w e  have no 
s o u r c e  o f  i n f o r m a t i o n  t o  go  t o .  I t  was j u s t  l u c k  t h a t  w e  
found t h i s .  W e  d o n ' t  know i ts  e f f e c t i v e n e s s .  We're l o o k i n g  
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i n t o  i t ,  b u t  a c l e a r i n g  house  o f  some k ind  o f  i n f o r m a t i o n  
would d e f i n i t e l y  b e  u s e f u l ,  and  t h a t ' s  p r o b a b l y  a s  much of 
a n  e d u c a t i o n a l  p r o c e s s  o f  p e o p l e  who a r e  m a n u f a c t u r i n g  items 
a s  i t  is what  w e  c a n  do .  

DR LAUBER: D o  you want  t o  comment o n  t h a t ?  

CAPT. LAWVER: W e l l ,  I h a v e n ' t  h e a r d  o f  t h a t  p a r t i c u l a r  
d e v i c e ,  b u t  your  p o i n t  is c e r t a i n l y  w e l l  t a k e n .  

MR. COLLIE:  John ,  i t ' s  some company i n  t h e  C a r o l i n a s ,  
I ' v e  been  i n  c o n t a c t  w i t h  them a c o u p l e  o f  times, and  t h e y  
were supposed  t o  s e n d  A i r  Wiscons in  and Ransome a p r o t o t y p e  
f o r  t e s t i n g .  I s t i l l  have  t h e i r  phone number. I ' l l  check 
w i t h  them and see where t h e  program is a t .  

DR. LAUBER: D i c k ,  I t h o u g h t  you migh t  want  t o  respond 
t o  t h e  g e n e r i c  i s s u e  r a i s e d  by t h e  comment, and t h a t  i s  t h i s  
whole  f u n c t i o n  o f  a c l e a r i n g  h o u s e  and t h e  i m p o r t a n c e  o f  
t h a t .  I c o u l d n ' t  a g r e e  more t h a t  t h a t  k ind  o f  f u n c t i o n  is  
i m p o r t a n t  t o  an  i n d u s t r y  a s  d i v e r s e  a s  y o u r  own. To some 
e x t e n t ,  NASA c a n  f u n c t i o n  a s  a c l e a r i n g  house .  T h a t ' s  what 
we're d o i n g  w i t h  t h i s  k ind  o f  m e e t i n g .  B u t ,  c l e a r l y ,  NASA 
d o e s  n o t  g e t  i n v o l v e d  g e n e r a l l y  i n  long-term o p e r a t i o n a l  
programs o f  t h a t  k i n d ,  and t h i s  may b e  a r o l e  t h a t  your  
t r a d e  a s s o c i a t i o n s  o r  o r g a n i z a t i o n s  l i k e  F l i g h t  S a f e t y  
F o u n d a t i o n  c o u l d  p l a y ,  and I s u s p e c t  w e ' l l  h e a r  more 
comments on t h e  f a c t  when w e  h e a r  f rom t h e  n e x t  working 
g r o u p .  

D i c k  Norman i n  t h e  back h a s  a q u e s t i o n  and /o r  comment. 

CAPT. NORMAN: Gent lemen,  a s  I s i t  i n  and o b s e r v e  t h e  
p r o c e e d i n g s  i n  p r o g r e s s  r i g h t  now and  on t h e  membership o f  
o n e  o f  t h e  c o m m i t t e e s  h e r e  i n  Group I w i t h  M i k e ,  i t ' s  v e r y  
e v i d e n t  h e r e  o f  RAA members, t h e  p r e s e n t a t i o n  t h a t  D i c k  
C o l l i e  g a v e  and what  h e ' s  t r y i n g  t o  p r e s e n t  h e r e  i n  t h e  way 
o f  s i m u l a t i o n  -- I ' m  an a d v o c a t e  o f  advanced  s i m u l a t i o n .  I 
worked w i t h  D i c k  w h i l e  h e  was i n  o f f i c e  a t  FAA, C h a r l i e  
H u e t t n e r  and Ken Hunt and t h e  res t  o f  t h e  p e o p l e  t o  expand 
t h i s  f o r  t h e  major a i r l i n e s .  The c o s t  f a c t o r s  a r e  s o  g r e a t  
i n  t h a t  a r ea ,  i t  t a k e s  t h e  m a j o r  c a r r i e r s  t o  a f f o r d  it. 
Your RAA members a r e  u n a b l e  t o  d o  t h i s .  W e  r e c o g n i z e  t h i s .  
The economic impact is too much. So I c e r t a i n l y  a d v o c a t e  
what  D i c k  is o f f e r i n g  h e r e ,  t h a t  t h e  RAA c a n  work t o g e t h e r  
a s  f a r  a s  g e t t i n g  someth ing  f o r  t h e  g r o u p  a s  a whole.  I want  
t o  s t a t e  h e r e ,  t o o ,  t h a t  a s  cha i rman  o f  t h e  P i l o t  T r a i n i n g  
dommi t t ee  I ' d  b e  g l a d  t o ,  and  o u r  commi t t ee  would b e  g l a d  t o  
a s s i s t  them i n  what  w e  c a n  i n  i n f o r m a t i o n  and c o n s i d e r a t i o n s  
a s  f a r  a s  s i m u l a t i o n  is c o n c e r n e d ,  and  i n  t r a i n i n g  d e v i c e s .  
I t ' s  a n e e d ,  you p e o p l e  need  t h i s ,  y o u ' r e  i n  t h e  a i r  s p a c e  
w i t h  e v e r y o n e ,  and  t h e  t r a i n i n g  is s o  i m p o r t a n t  and s o  is 
t h e  s a f e t y  f a c t o r .  I want  t o  make t h a t  s t a t e m e n t  t o  you and 
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make t h a t  o f f e r  t o  you,  too.  

DR. LAUBER: Thank you,  D i c k ,  I n  h a v i n g  p e r s o n a l l y  
worked c l o s e l y  f o r  t h e  pas t  severa l  y e a r s  w i t h  t h e  ALPA 
P i l o t  T r a i n i n g  Commit tee ,  I know t h a t  D i c k  and  h i s  people 
a r e  i n d e e d  capable o f  r e a l l y  d o i n g  some good work and  have  
d o n e  so i n  t h e  past .  I t h i n k  i t ' s  an  i n t e r e s t i n g  o f f e r .  

Do w e  have  o t h e r  q u e s t i o n s  o r  comments f o r  t h i s  g r o u p ?  
Yes, w e  h a v e  o n e  back h e r e .  

MR. DEREN: James Deren from A i r  Kentucky.  Smal l  
c o m m u t e r s  u s u a l l y ,  you know, t h e y  c a n ' t  a f f o r d  e i t h e r  
$80,000 o r  $40 ,000  f o r  a t r a i n i n g  d e v i c e ,  b u t  w e  a t  A i r  
Kentucky happen t o  u s e  b o t h  k i n d s .  W e  u s e  t h e  810 and a l s o  
t h e  AST 300. How w e  d o  t h i s  is o n e  FBO h a s  a n  810 t h a t  w e  
r e n t ,  f o r t y  b u c k s  a n  h o u r ,  a l s o  t h e r e ' s  a company i n  
N a s h v i l l e  where a l l  t h e  g u y  d o e s  is r u n  a s i m u l a t o r  company 
u t i l i z i n g  t h e  AST 300. And what  i t  c o s t s  u s  t o  k e e p  o u r  
p i l o t s  -- do  r e c u r r e n t  t r a i n i n g  w i t h  t h e  d e v i c e s  is  a l o t  
c h e a p e r  t h a n  w e  c o u l d  even  make payments  on  h a v i n g  one  o f  
t h e  d e v i c e s .  And a l o t  o f  t h e  small  a i r l i n e s  need t o  l o o k  
i n t o  o r  i n v e s t i g a t e  t o  see i f  o n e  is i n  your  a r e a  and a d a p t  
y o u r  t r a i n i n g  program a round  it .  And whe the r  o r  n o t  t h e  FAA 
g i v e s  you c r e d i t  f o r  b e i n g  a b l e  t o  s h o o t  a n  a p p r o a c h ,  i t  
r e a l l y  d o e s n ' t  a f f e c t  u s  t o o  much. I c a n  knock t h r e e  o r  
f o u r  h o u r s  o f f  upgrade  t r a i n i n g  i n  t h e  Beech 99 by p u t t i n g  
my p i l o t  i n  t h e  s i m u l a t o r  and do ing  t h e  maneuvers  i n  i t .  
Whether  y o u ' r e  t r y i n g  t o  t e a c h  a g u y  how t o  d o  a ADF 
a p p r o a c h ,  which w e  end up d o i n g  e v e r y  s i x  months,  t h a t ' s  t h e  
o n l y  t ime he ever d o e s  o n e ,  r u n n i n g  t h r o u g h  90 g a l l o n s  o f  
k e r o s e n e  an hour  o r  j u s t  s i t t i n g  i n  t h e  s i m u l a t o r ,  I mean, 
w h a t ' s  t h e  e f f e c t ?  So I c a n  knock o f f  a l i t t l e  b i t  o f  
f l y i n g  time by  u s e  o f  t h e  device  whe the r  I g e t  c r e d i t  f o r  i t  
o r  n o t .  So i t  d o e s  have  i t s  p o s i t i v e  a s p e c t s .  

CAPT. LAWVER: Y e s ,  t h a t ' s  a good p o i n t .  W e  farm o u t  
t i m e  on  o u r  t r a i n e r  t o  o t h e r  o p e r a t o r s ,  t o o ,  s o  t h a t ' s  a 
good way o r  a good a p p r o a c h  when y o u ' r e  l i m i t e d  w i t h  money 
l i k e  all of  u s  a r e .  

DR. LAUBER: T h e r e ' s  a hand back t h e r e .  

MR. BLOOM: Bob Bloom w i t h  I m p e r i a l .  One t h i n g  t h a t  
we've k ind  o f  g o n e  round and  a round  a b o u t  and  we've p u l l e d  
o u t  o f  t h e  l o o p  a r e  t h e  a i r c r a f t  m a n u f a c t u r e r s  i n  d e v e l o p i n g  
s i m u l a t o r s  and c o c k p i t  p r o c e d u r e  t r a i n e r s .  We've j u s t  ended 
up t a k i n g  a n  o r d e r  o n  two 360's and a whole  bunch o f  s t o r e s .  
I ' m  wonder ing  i f  we had i t  t o  d o  a l l  o v e r  a g a i n  i f  w e  
b r o u g h t  p r e s s u r e  upon t h e  m a n u f a c t u r e r  t o  work w i t h  p e o p l e  
l i k e  t h e  ATC p e o p l e ,  l i k e  t h e  Link p e o p l e ,  t o  s a y  a l o n g  w i t h  
t h e  p a c k a g e  t h a t  we're buy ing  t h r e e ,  f o u r  and a h a l f  m i l l i o n  
d o l l a r  a i r p l a n e s ,  w e  want ,  you know, a p r o c e d u r e s  t r a i n e r  
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and use  t h a t  a s  l e v e r a g e .  T h a t  economic l e v e r a g e  m a k e s  a 
h e l l  o f  a l o t  more s e n s e  when you t a l k  a b o u t  t h e  i n i t i a l  
o u t l a y  o f  s i x t e e n  o r  s e v e n t e e n  m i l l i o n  d o l l a r s ,  And I t h i n k  
r i g h t  now what we're f a c e d  w i t h  i s  now t h a t  we  have t h e  
a i r p l a n e s ,  now, what  a r e  w e  g o i n g  t o  d o  a b o u t  r e d u c i n g  t h e  
t r a i n i n g  costs and i n c r e a s i n g  t h e  s a f e t y  by u s i n g  a 
p r o c e d u r e  t r a i n e r .  The  n e x t  time your  b o s s  c a l l s  you i n t o  
t h e  o f f i c e  and s a y s  we're g o i n g  t o  l o o k  a t  t h e  ATR 42 and 
we're l o o k i n g  real  c l o s e ,  you m i g h t  want  t o  keep  t h a t  i n  
mind and t a l k  t o  t h o s e  p e o p l e  and say,  h e y ,  what c a n  you do  
f o r  u s  f o r  t r a i n i n g  i n  terms o f  s i m u l a t i o n ,  

The o t h e r  t h i n g  is  i n  d e f e n s e  o f  D i c k  C o l l i e ' s  Phase I,  
Phase  11, Phase I11 t r a i n e r s ,  t h e r e ' s  a l o t  of o p e r a t o r s  
t h a t  c a n ' t  a f f o r d  t h e  two o r  t h r e e  p h a s e  and have  t o  g o  w i t h  
t h e  one  phase ,  and i t  sounds  l i k e  i t 's  a band-aid approach ,  
b u t  I t h i n k  i t ' s  a f o o t  i n  t h e  d o o r  t o  g e t  p e o p l e  t o  look  a t  
i t  and s t a r t  t o  u s e  i t  and t h e n  you c a n  phase  i n t o  t h o s e  
o t h e r  t r a i n e r s .  

DR, LAUBER: Other  comments o r  q u e s t i o n s ?  You want t o  
respond t o  t h a t  i n  any way? 

CAPT. LAWVER: I t h i n k  w e  s t i l l  have  two t r a i n i n g  
d e v i c e  m a n u f a c t u r e r s  here ,  I t h o u g h t  maybe t h e y  m i g h t  w a n t  
t o  s a y  someth ing ,  DO w e  have Dave Baumgart from S i n g e r  
here? 

DR, LAUBER: Would you l i k e  t o  comment? 

MR. BAUMGART: Yes. Dave Baumgart from Link.  L i n k  
h a s ,  a s  p r o b a b l y  a l o t  o f  you know, t r a d i t i o n a l l y  deve loped  
s i m u l a t o r s  f o r  p r o b a b l y  t h e  l a r g e r  ma jo r  c a r r i e r s ,  and a s  
s u c h t  we're p r o b a b l y  on  t h e  h i g h  p r i c e d  end compared t o  t h e  
t y p e  of d e v i c e s  t h a t  would be  a t t r a c t i v e  t o  r e g i o n a l  
c a r r i e r s .  I t h i n k  o n e  of  t h e  t h i n g s  w e  need t o  keep  i n  
mind ,  and w e  d i s c u s s e d  i t  y e s t e r d a y  i n  o u r  g r o u p ,  a r e  
d e v i c e s  t h a t  would have  v a l u e  f o r  t r a i n i n g  a s  opposed t o  
d e v i c e s  which a r e  s u i t a b l e  f o r  t h e  FAA f o r  t h e  c h e c k i n g  
r e q u i  remen ts , 

The FAA t r a d i t i o n a l l y ,  and s t i l l  t o d a y ,  i s  v e r y  h i g h  on 
t h e  r e a l i s t i c  s i d e  of t h e  s c a l e  i n  o r d e r  f o r  them t o  t a k e  a 
d e v i c e  and g i v e  e v a l u a t i o n s ,  t y p e  r a t i n g s ,  p r o f i c i e n c y  
c h e c k s ,  and you may t a k e  a d e v i c e  which is  a l o t  lower  on  
t h e  r e a l i s t i c  s i d e  and g e t  good t r a i n i n g  on i t ,  b u t  i f  you 
want t o  g e t  check ing  c r e d i t s ,  i t  may n o t  b e  s u i t a b l e ,  So 
t h a t ' s  j u s t  something t o  keep  i n  mind when y o u ' r e  d e v e l o p i n g  
your  r e q u i r e m e n t s  t h a t  you might  want t o  g i v e  t o  
m a n u f a c t u r e r s  a s  f a r  a s  t o  t e l l  them, g i v e  them an idea o f  
j u s t  what y o u ' r e  l o o k i n g  f o r ,  whether  you want your  t r a i n i n g  
w i t h  i t  o r  whether  you want your  check  w i t h  it. 
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CAPT. LAWVER: Is Dominic Marro h e r e  from AST? D i d  you 
h a v e  a n y t h i n g  t o  s a y ?  Okay. 

DR, LAUBER: Okay. Thank you v e r y  much. 

The  n e x t  working g roup ,  Working Group I V  d e a l t  w i t h  t h e  
i s s u e  of  p i l o t  e d u c a t i o n  and s a f e t y  a w a r e n e s s  programs,  and 
I know from t h e i r  d i s c u s s i o n s ,  o r  p a r t  of t h e i r  d i s c u s s i o n s  
t h a t  I s a t  i n ,  a t  l e a s t  y e s t e r d a y ,  t h i s  g r o u p  was v e r y  busy  
and v e r y  p r o d u c t i v e .  

Marty S h e a r e r  from A i r  Midwest  and B i l l  Reynard from 
NASA was t h e  NASA co-chairman. 
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PILOT EDUCATION AND SAFETY AWARENESS PROGRAMS 

Chairman: M a r t i n  S h e a r e r ,  A i r  Midwest 
Co-chairman: W. D. Reynard,  NASA 

MR. SHEARER: I ' m  go ing  t o  s a y  a l i t t l e  b i t  and t h e n  
hand i t  o v e r  t o  B i l l .  

I n  o u r  d i s c u s s i o n s  on  s a f e t y ,  t h e r e  was an a s sumpt ion  
made which w e  found was n o t  t r u e ,  and t h e  a s sumpt ion  was 
t h a t  commuter a i r l i n e s  h a v e ,  t o  some d e g r e e  o r  o t h e r ,  a 
s a f e t y  program a l r e a d y  i n  f o r c e ,  and w e  found o u t  t h i s  was 
n o t  so .  The programs t h a t  w e  d i d  see were r u d i m e n t a r y ,  
a l t h o u g h  some companies  a r e  t r y i n g  t o  expand on i t ,  t o  
improve i t ,  b u t  f o r  t h e  m a j o r i t y  o f  p e o p I e  i n  o u r  room t h e r e  
r e a l l y  was n o t  a s a f e t y  program. So t h e  d i s c u s s i o n  o f  what 
was a v a i l a b l e  a s  f a r  a s  p u b l i c a t i o n s ,  p e o p l e  t h a t  you c o u l d  
b r i n g  i n  t o  t e a c h  you,  o r  how you c o u l d  improve your  
programs,  a s  B i l l  s a i d ,  was p u t t i n g  t h e  c a r t  b e f o r e  t h e  
h o r s e .  So we  had t o  backdrop.  And what I f e l t  a need f o r  
was I wanted t o  e s t a b l i s h  a s a f e t y  program, b u t  how do  I do  
i t? Give  m e  some g u i d e l i n e s  o r  show m e  a p u b l i c a t i o n  t h a t  
t e l l s  me how t o  do  i t  o r  l e t  me b r i n g  i n  a pe r son  who can  
i n s t r u c t  m e  how t o  do  it .  

So a f t e r  o u r  i n i t i a l  d i s c u s s i o n ,  w e  r e a l l y  s t a r t e d  
f o c u s i n g  on how d o  I s t a r t  a t r a i n i n g  program o r  s a f e t y  
program. What e l e m e n t s  a r e  i n v o l v e d .  And a f t e r  t h a t ,  t h e n ,  
w e  s t a r t ed  t o  p roceed  i n t o  t h e  v a r i o u s  avenues  of 
i n f o r m a t i o n ,  NASA,FAA, e t  c e t e r a ,  e t  c e t e r a .  

So I t h i n k  I ' m  go ing  t o  t u r n  i t  o v e r  t o  B i l l ,  s o  h e ,  
w i t h  a l l  h i s  e x p e r t i s e ,  can  c a r r y  o f f  t h e  r e s t  o f  t h i s .  

MR. REYNARD: H e l l o  a g a i n .  A f t e r  s i t t i n g  here 
l i s t e n i n g  t o  t h i s  t h i s  morning,  I ' m  reminded of a s t o r y  I 
h e a r d  one t i m e  a b o u t  a v e r y  s u c c e s s f u l  b u s i n e s s  p e r s o n  t h a t  
was b e i n g  i n t e r v i e w e d  on TV, and h e  s a i d ,  t e l l  m e ,  s i r ,  what 
d o  you a t t r i b u t e  your  success t o ?  And t h e  man s a y s ,  two 
words ,  r i g h t  d e c i s i o n s .  And h e  s a i d ,  w e l l ,  what do  you 
a t t r i b u t e  your  d e c i s i o n s  t o ?  And h e  s a y s ,  one  word, 
e x p e r i e n c e .  And h e  s a y s ,  w e l l ,  where d i d  you g e t  a l l  t h e  
e x p e r i e n c e ?  Two words,  wrong d e c i s i o n s ,  

W e l l ,  a s  Marty p o i n t e d  o u t ,  w e  found o u t  t h a t  w e  were a b o u t  
one  s t e p  ahead of  where  w e  shou ld  have  been when w e  s t a r t e d ,  
s o  c o n s e q u e n t l y  we s t a r t e d  w i t h  S t e p  1, and t h a t  was t o  
e s t a b l i s h  t h e  need f o r  some t y p e  of s a f e t y  program o r  
o f f i c e .  It became a p p a r e n t ,  t h e  f i r s t  t h i n g  you have  t o  do  
- i n  t h e  c o u r s e  o f  d e v e l o p i n g  t h i s  idea and t h e n  b e i n g  a b l e  t o  
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p r e s e n t  i t  t o  t h e  "bean c o u n t e r s "  o r  p e o p l e  who approve  such  
t h i n g s ,  is a r i s k  a s s e s s m e n t ,  f i n d  o u t  j u s t  e x a c t l y  what 
r i s k s  your  company is  exposed t o  as a r e s u l t  o f  n o t  h a v i n g  a 
s a f e t y  program, T h a t  s h o u l d n ' t  be t o o  d i f f i c u l t  t o  do.  B u t  
t h e  t h i n g  a b o u t  i t  is i f  you c a n  show t h a t  you have  d 
some t y p e  o f  c r e a t i v e  homework b e f o r e  you head i n t o  t 
man ag emen t cham s t o  s a y  t h a t  you need a f e t y  p r o g r  
and you can  e e r a t e  t h e  t y p e  o f  r i s k s  m o  g e n e r a l l y  
s p e c i f i c a l l y  t h  you seem t o  have  e n c o u n t e r e d  i n  t 
o f  your  a s s e s s m e n t ,  I t  w i l l  have  t h a t  much more impact. 

The second major  i s s u e  have  to  a t t a c k  is t h e  
s t r u c t u r e .  You want t o  c r e a t e  a s a f e t  program t o  a d d r e s s  
t h e  r i s k s  t h a t  y o u * v e  j u s t  i d e n t i f i e d ,  a we'll get  i n t o  
t h a t  a l i t t l e  b i t  f u r t h e r  i n  t h e  ne s e c t i o n  h e r e y  b u t  
a f t e r  you"ve i d e n t i f i e d  t h e  r i s k s ,  and  i d e n t i f i e d  t h e  t y p e  
o f  s t r u c t u r e  you want  t o  t r y  and  a c h i e v e ,  you have  t o  
e s s e n t i a l l y  d e s i g n  t h e  f u n c t i o n ,  and t h a t  sh -ou ldn ' t  seem t o  
b e  t o o  d i f f i c u l t  u n t i l  you realize t h a t  t h e r e  a r e  real ly  two 
f u n c t i o n s  t o  a s a f e t y  o f f i c e .  Depending upon how you view 
i t ,  and more p a r t i c u l a r l y  upon w your  f l i g h t  crews view 
i t ,  i t  may or  may n o t  b e  s u c c e s s f u  You c a n  e i t h e r  l o o k  a t  
a s a f e t y  o f f i c e  as f u l f i l l i n g  a n  e d u c a t i o n  and t r a i n i n g  
f u n c t i o n ,  o r  €or want o f  a b e t t e r  term, you can look  a t  i t  
a s  f u l f i l l i n g  a q u a l i t y  a s s u r a n c e  f u n c t i o n ,  And i f  it 's 
s t r i c t l y  e d u c a t i o n  and t r a i n i n g ,  yow'Pl p r o b a b l y  have  a l o t  
more c o o p e r a t i o n  and a better p e r c e p t i o n  o n  t h e  part of t h e  
f l i g h t  crews, t h a n  i f  i tds  confused  w i t h  t h e  v e r y  n e c e s s a r y  
f u n c t i o n  w i t  n a company t h a t  i n v o l v e s  check  f l i g h t s ,  
o p e r a t i o n s ,  e t  cetera .  So you want  t o  c r e a t e  a littl 
between t h e  e d u c a t 5 o n  and t r a i n i n g  and t h e  q u a l i t y  a s  
f u n c t i o n  of a safety o f f i c e ,  i f  i n  fact ,  you i n c o r p o r a t e  
t h e  t w o .  I t  would be  better y e t  I f  yon c o u l d  h a v e  a c h i e f  
p i l o t  t h a t  d o e s  t h e  q u a l i t y  a s s u r a n c e  type a c t i v i t y  and t h e n  
a s a f e t y  offi . O n e  o f  t h e  t h o u g h t s  t h a t  w a s  b r o u g h t  up is 
t h e  € a c t  t h a t  when a company i s  t h e  s i ze  t h a t  most of y o u r s  
a r e ,  t h e  t e n d e n c y  migh t  be to t r y  and  make the c h i e f  p i l o t  
s a f e t y  o f f i c e r ,  W e  , i n  f a c t ,  i t 's a l m o s t  a c o n t r a d i c t i o n  
b e c a u s e  of t h e  f a  t h a t  h e ' s  trying t o  wear it 

n s e q u e n t l y  you m i  t vanit t o  take a look a t  t h  
d i cho tomy and f i n d  out j u s t  exa l y  how you c a n  BuPZilI  b o t h  
o f  t h o s e ,  b e c a u s e  b o t h  O E  them h a v e  to b e  p r e s e n t  i n  any 

o rgan  i za  S i  on. 

And t h e n  f i n a l l  r t h  m a j o r  issae u er t h e  b road  
c o n c e p t  is m o t  that  comes t w o  forms:  
How do you m o t i v a t e  g h t  s a f e t y  program, a n d ,  
same t i m e ,  m o t i v a t e  Q con t inue  t h e i r  s 
t h e  s a f e t y  initiative, t o u t  t o  t hem t ha t  i t  
i t ,  it's an  o n q o i  

t h e n  w e n t  i n t o  
t i a t e d  with t h e  im e n t a t i o n  o f  a s a f e t y  
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program, and w e  d o n ' t  mean t o  imply t h a t  t h i s  fs a 
comprehens ive  l i s t .  T h i s  is what one  a f t e r n o o n ' s  worth o f  
t a l k i n g  came up w i t h ,  and some random t h o u g h t s  a f t e r  t h i s  
f i lEed  i n  some o f  t h e  gaps, 

The f i r s t  t h i n g  you have  t o  d o  is d e f i n e  t h e  o b j e c t i v e s  
o f  t h e  program, do a n  a s s e s s m e n t  of t h e  program goals and o f  
t h e  proposed  program structure.  You want t o  know where 
y o u ' r e  g o i n g  t o  end up b e f o r e  you s t a r t .  It 's l i k e  a n y t h i n g  
e l se ,  i f  you have  a g o a l  t o  a c h i e v e ,  i t  m a k e s  i t  a l o t  
e a s i e r ,  n o t  o n l y  f o r  y o u r s e l f ,  b u t  a l s o  t o  s e l l  i t  t o  
management. E s t a b l i s h  t h e  c r i t e r i a  f o r  s e l e c t i o n  and 
d e s i g n a t i o n  of a s a f e t y  o f f i c e  or o f f i c e r ,  depending  upon 
how you want t o  do it. Some of t h e  c o n s i d e r a t i o n s  t h e r e  a r e  
q u a l i f i c a t i o n s ,  b o t h  a e r o n a u t i c a l  and m a n a g e r i a l .  Again i t  
g o e s  back t o  t h e  i s s u e ,  p e r h a p s ,  o f  whether  o r  n o t  you want 
t h e  c h i e f  p i l o t  t o  b e  t h e  s a f e t y  officer-. Those p e o p l e  who 
h a v e  e x p e r i e n c e d  t h a t  have found t h a t  i t  h a s  m a r g i n a l  
r e s u l t s c  and t h e y  would l i k e ,  i f  t h e y  c o u l d  p o s s i b l y  a f f o r d  
i t ,  t o  have  two d i f f e r e n t  f u n c t i o n s  t h e r e ,  b u t  l a c k e d  
a e r o n a u t i c a l  and m a n a g e r i a l  q u a l i f i c a t i o n s ,  You c a n ' t  v e r y  
w e l l  have  somebody wha's t r y i n g  t o  i m p a r t  s a f e t y  i n f o r m a t i o n  
who maybe d o e s n ' t  even know t h a t  t h e  p o i n t i n g  end g o e s  
fo rward .  You know, i f  you have  some p e r s o n  who is n o t  
a e r o n a u t i c a l l y  o r i e n t e d  b u t  happens  t o  b e  t h e  "company 
s a f e t y  o f f i c e r , "  c h a n c e s  a r e  t h e  program won't  have too much 
o f  a n  impact  among khe f l i g h t  crews, 

You have  t o  look  to t h e  c r e d i b i l i t y ,  t h e  p e r s o n a l i t y  
and t h e  p e e r  p e r c e p t i o n  o f  t h e  p e r s o n  who's d e s i g n a t e d  t o  
head up t h e  s a f e t y  o f f i c e .  I t ' s  t e r r i b l y  i m p o r t a n t .  I f  you 
h a v e  somebody i n  t h e r e  who s i m p l y  t u r n s  o f f  everybody,  a l l  
y o u ' r e  g o i n g  t o  b e  d o i n g  is g o i n g  t h r o u g h  t h e  numbers,  and 
i t  i s n ' t  g o i n g  t o  be a c c o m p l i s h i n g  a n y t h i n g ,  so  you have t o  
b e  s e l e c t i v e  i n  a s e n s e  t h a t  i t ' s  g o t  t a  have t h e  r i g h t  
c h a r a c t e r i s t i c s  t o  b e  a b l e  t o  manage t h e  program, b u t  a t  t h e  
same t i m e ,  h a v e  t h e  c o n f i d e n c e  and t r u s t  of t h e  p e o p l e  t h e y  
a r e  t r y i n g  t o  i m p a r t  t h e  i n f o r m a t i o n  to ,  

Take a look a t  t h e  p o s i t i o n  w i t h i n  your  o r g a n i z a t i o n .  
A s a f e t y  o f f i c e ,  no matter what  t h e  o r g a n i z a t i o n ,  whether  
i t ' s  government ,  m i l i t a ry  p r i v a t e  e n t e r p r f s e ,  h a s  ranged  
anywhere from t h e  very important down t o ,  o h ,  h e l l ,  who w i l l  
w e  hang to  be safety o f f i c e r .  And t h i s  is t e r r i b l y  
i m p o r t a n t  t o  create j u s t  a l i t t l e  b i t  o f  s p a c e  because  t h e  
s a f e t y  offi-ce,  t o  some e x t e n t ,  a l m g s t  h a s  t o  a c t  a s  an 
ombudsman i f  i t 's go%ng t o  f u l f i l l  a l l  of i ts  . f u n c t i o n s .  

Take a look a t  t h e  s c a p e  of t h e  s a f e t y  o f f i c e ,  A r e  w e  
l a o k i n g  at a f l i g h t  o p e r a t i o n s  s a f e t y  o f f P c e ,  or a r e  w e  
l o o k i n g  a t  a campany s a f e t y  o f f i c e ?  Sometimes when 
management rea l izes  t h e y ' r e  going: t o  have  t o  g e t  i n  and 
create a s a f e t y  o f f i c e ,  t h e y  a l s o  t h i n k ,  w e l l ,  a s  l o n g  a s  

23 I: 



we're d o i n g  i t ,  l e t ' s  make t h i s  t h e  company s a f e t y  o f f i c e  
and t h e y  c a n  worry  a b o u t  f o r k l i f t s ,  and t h e y  can  worry  a b o u t  
p a r k i n g  s p a c e s  and f i r e  h y d r a n t s  and e v e r y t h i n g  e lse .  T h i s  
i s  n o t  t o . s a y  t h a t ' s  good o r  b a d ,  b u t  b e  sure you know what 
y o u ' r e  head ing  i n t o  when you make t h e  i n i t i a l  t h r u s t .  

T a k e  a l o o k  t o  see w h e t h e r  i t ' s  f u l l - t i m e  o r  p a r t - t i m e  
a c t i v i t y .  Obvious ly  t h e  s i z e  o f  t h e  o r g a n i z a t i o n ,  i t s  
r e s o u r c e s  w i l l  d e t e r m i n e  t h a t  t o  a l a r g e  e x t e n t ,  a s  w e l l  a s  
t h e  p e r s o n  chosen  t o  do  t h e  j o b .  And t h e n ,  f i n a l l y ,  w h a t ' s  
t h e  c o m p o s i t i o n ?  Are w e  g o i n g  t o  have  an i n d i v i d u a l  who 
e s s e n t i a l l y  h a s  1 0 0  p e r c e n t  a u t h o r i t y  t o  do  whatever  a 
s a f e t y  o f f i c e  s h o u l d  do ,  o r  is i t  g o i n g  t o  b e  a commit tee  
t h a t  w i l l  t h e n  d i r e c t  a g r e a t e r  e f f o r t  o f  some t y p e ,  o r  is 
i t  g o i n g  t o  b e  a combina t ion  o f  b o t h ?  The though t  was a l s o  
r a i s e d  t h a t  sometimes t h i s  c o u l d  be accompl ished  t h r o u g h  
e x t e r n a l  r e s o u r c e s ,  One o f  t h o s e  e x t e r n a l  r e s o u r c e s  i s  a t  
l e a s t  f o r  one  e l e m e n t  o f  t h e  s a f e t y  program, i n  terms o f  
b e i n g  a b l e  t o  p r o v i d e  a form f o r  f e e d b a c k ,  t o  b e  some t y p e  
o f  e x t e r n a l  g r o u p  dynamics c o n s u l t a n t .  Now, w e  were 
s p e c i f i c a l l y  c o u n s e l e d  t h a t  you d o n ' t  c a l l  them in-house and 
you don '  t c a l l  them p s y c h o l o g i s t s  b e c a u s e  t h a t  immedia t e ly  
t u r n s  most p e o p l e  o f f  from t h e  s t a n d p o i n t  o f  w e l l ,  w e  d o n ' t  
want a p s y c h o l o g i s t  hanging  a round .  The t e r m i n o l o g y  seems 
t o  be  a c c e p t e d  t h a t  what we're t a l k i n g  a b o u t  i s  an e x t e r n a l  
g r o u p  dynamics  c o n s u l t a n t  and i t  encompasses  e s s e n t i a l l y  
what  you want i t  t o  encompass i n  terms o f  making t h a t  pe r son  
a v a i l a b l e  f o r  e i t h e r  j u s t  r e a c t i v e  c o u n s e l i n g  o r  some t y p e  
o f  a c t i v e  program, 

P o s s i b l e  l i m i t a t i o n s  on t h e  s a f e t y  f u n c t i o n ,  f i r s t  i s  
b u d g e t .  And t h i s  is  c o s t  n o t  o n l y  i n  terms o f  expense ,  
d o l l a r s  i n / d o l l a r s  o u t ,  b u t  a l s o  i n  terms o f  r e d i r e c t e d  
s t a f f  e f f o r t ,  how much i s  management w i l l i n g  t o  p u t  up w i t h  
h a v i n g  somebody t h a t ' s  b e i n g  p a i d  t o  do  one  j o b  r e d i r e c t e d  
t o  do  a s a f e t y  f u n c t i o n .  

The second e l e m e n t  i s  t i m e  and s t a f f  a v a i l a b i l i t y .  
Obv ious ly  i f  y o u ' r e  up t o  your  k e i s t e r  i n  a l o t  o f  o t h e r  
t h i n g s ,  i t ' s  g o i n g  t o  b e  a w f u l l y  h a r d  t o  c a r v e  o u t  a n i c h e  
f o r  somebody t o  do  a s a f e t y  f u n c t i o n  i f  t h e y ' r e  n o t  a l r e a d y  
d o i n g  it. B u t ,  a g a i n ,  i t  seems t o  b e  an  i m p o r t a n t  c o n c e p t  
and on which most o r g a n i z a t i o n s  c a n ' t  a f f o r d  n o t  t o  have. 
You d o n ' t  want t o  o v e r l o o k  t h e  u s e  o f  a n  e x i s t i n g  l a b o r  
o r g a n i z a t i o n  i f  you have  one.  I f  your  p i l o t s  happen t o  b e  
r e p r e s e n t e d  by a l a b o r  o r g a n i z a t i o n ,  t a k e  a d v a n t a g e  of t h e  
s i t u a t i o n  and t r y  and g e t  some c o o p e r a t i o n  w i t h  r e g a r d  t o  
s a f e t y  and t r a i n i n g  e f f o r t s .  

One o f  t h e  o t h e r  l i m i t a t i o n s  migh t  be  management 
p h i l o s o p h y  and a t t i t u d e ,  Some managements a re  v e r y  
e n l i g h t e n e d  a s  f a r  a s  s a f e t y  i n  s a y i n g  go  f o r  i t ,  w e  
u n d e r s t a n d  t h e  s i g n i f i c a n c e  o f  i t ;  o t h e r s  j u s t  kind of  b u r y  
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t h e i r  heads  i n  t h e  sand  and s a y  what t h e  h e l l  good is i t ,  
l e t ' s  worry a b o u t  i t  when t h e  time comes. Well, u s u a l l y  
when t h e  time comes, i t ' s  t o o  l a t e .  

T h e  s a f e t y  o r g a n i z a t i o n ' s  p o s i t i o n  o u l d  be  w i t h i n  t h e  
t o t a l  management structure.  Again,  make sure t h a t  t h e  
o r g a n i z a t i o n  h a s  some d e f i n i t i o n  and t h e r e  is a l i n e  g o i n g  
t o  somebody t h a t  h a s  some a u t h o r i t y .  If y o u ' r e  o u t  i n  l e f t  
f i e l d ,  c h a n c e s  a r e  you may e x i s t ,  b u t  you won' t  g e t  a whole 
l o t  o f  c o o p e r a t i o n  o r  s u p p o r t ,  

F i n a l l y ,  make sure  t h a t  t h e  s a f e t y  o f f i c e  h a s  some k ind  
o f  a c c e s s  t o  s e n i o r  management o r  r e p r e s e n t a t i o n  i n  s e n i o r  
management c i r c l e s .  I f  a l l  t h e  head p i l o t s  a r e  s i t t i n g  
a round  a t a b l e  on Monday morning and e v e r y  now and t h e n  
someth ing  comes up and t h e r e ' s  nobody t h e r e  t o  c o u n t e r  t h e  
a c c u s a t i o n  t h a t ,  w e l l ,  t h a t  s a f e t y  o f f i c e  is g e t t i n g  i n  t h e  
way, you know, t h a t ' s  s a f e t y ' s  f u n c t i o n ,  someth ing  l i k e  
t h a t ,  you 've  g o t  t o  have r e p r e s e n t a t i o n ,  you 've  g o t  t o  have 
a v o i c e  a t  t h e  s e n i o r  l e v e l s .  

T h e r e  a r e  two c o n s i d e r a t i o n s  w i t h  r e g a r d  t o  t i m i n g  and 
implemen ta t ion .  Most c r i t i c a l  is t h e  i d e n t i f i c a t i o n  o f  
c r i t i c a l  v e r s u s  nice-to-know i s sues ,  I f  y o u ' r e  g o i n g  t o  
have  a s a f e t y  o f f i c e ,  you want t o  a t t a c k  t h e  most c r i t i c a l  
t h i n g s  f i r s t .  And f i n a l l y ,  a n  a s s e s s m e n t  o f  t h e  
a v a i l a b i l i t y  o f  r e s o u r c e s  b o t h  e x t e r n a l  and i n t e r n a l .  
O b v i o u s l y ,  t h e  i n t e r n a l  i s  i n  r e g a r d  t o  money and s p a c e ,  
p e o p l e ,  f a c i l i t i e s ,  o p p o r t u n i t i e s  t o  g e t  t o  t h e  crew i n  
terms of  b e i n g  a b l e  t o  f u l f i l l  t h e  s a f e t y  and t r a i n i n g  
f u n c t i o n s .  E x t e r n a l  r e s o u r c e s  w e  i d e n t i f i e d ,  one  o f  t h e  
most p r e v a l e n t  o n e s  i n  terms o f  your  own a c t i v i t i e s ,  would 
b e  your  own m a n u f a c t u r e r s  of  t h e  equipment  you u s e ,  Almost 
e v e r y  m a n u f a c t u r e r  p u t s  o u t  some t y p e  o f  i n f o r m a t i o n  
r e g a r d i n g  h i s  equipment ,  and p o s s i b l y  you can  e x p l o r e  t h a t .  
A s  somebody e l se  p o i n t e d  o u t ,  i f  y o u ' r e  g o i n g  t o  p u t  down 
t h r e e  o r  f o u r  m i l l i o n  bucks f o r  an a i r p l a n e ,  you have a 
l i t t l e  b i t  o f  l e v e r a g e .  The F l i g h t  S a f e t y  Founda t ion ,  a s  
J a c k  Enders  p o i n t e d  o u t  y e s t e r d a y ,  h a s  q u i t e  a few 
p u b l i c a t i o n s  and i n f o r m a t i o n  b u l l e t i n s  t h a t  cou ld  be  u s e f u l .  
The F e d e r a l  A v i a t i o n  A d m i n i s t r a t i o n ,  s p e c i f i c a l l y  t h e  
A c c i d e n t  P r e v e n t i o n  S p e c i a l i s t  -- most p e o p l e  i d e n t i f y  APS 
p e o p l e  a s  b e i n g  p r i m a r i l y  a s s o c i a t e d  w i t h  g e n e r a l  a v i a t i o n ,  
b u t  t h e  f a c t  o f  t h e  m a t t e r  is t h a t  t h e  example t h a t  I c i ted  
i n  t h e  c o u r s e  o f  t h i s  d i s c u s s i o n  was t h e  f a c t  t h a t  I was up 
a t  a c o n f e r e n c e  a b o u t  two months ago  and e n c o u n t e r e d  an APS 
guy  t h a t  was an  a b s o l u t e  g e n i u s  when i t  came t o  mountain 
f l y i n g .  Now some o f  you p e o p l e  d o  mounta in  f l y i n g ,  and i t ' s  
e n t i r e l y  p o s s i b l e  t h a t  t h i s  p e r s o n  who's there  t o  s e r v e  and 
is  q u i t e  a n x i o u s  t o  do  so  would be  w i l l i n g  t o  come o v e r  and 
do  a s a f e t y  program on whatever  t h e  s u b j e c t  is t h a t  t h e  
e x p e r t i s e  e x i s t s .  So d o n ' t  o v e r l o o k  t h e  f a c t  t h a t  t h e  FAA 
h a s  an e d u c a t i o n  and t r a i n i n g  f u n c t i o n  t h a t  t h e y  can  f u l f i l l  
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w i t h  p e o p l e  l i k e  t h a t .  The ASRS p o i n t e d  o u t  y e s t e r d a y  t h a t  
t h e i r  p u b l i c a t i o n s  are  a v a i l a b l e ,  t h e y ' r e  t h e r e  t o  be used. 
The more b e n e f i t  w e  g e t  from t h  , t h e  b e t t e r  o f f  we fee l  
f a r  a s  g e t t i n  maximum u t i  z a t i o n  from t h e  

r y  p u b l i c a  ons and  f i l m s .  Most of u s ,  
t h rough  some t y p e  o f  m i l i t a r y  a c t i v i t y ,  

t h a t  some o f  t h e  p u b l i c a t i o n s  and f i l m s  are 15 
l i b r a r y .  But t h e r e  a r e  o t h e r s  t h a t  a r e  r e a l l y  q u i t e  good 
and can  b e  used c o n s t r u c t i v e l y  and  u s u a l l y  a r e  a v a i l a b l e  
f r e e .  Government p u b l i c a t i o n s  and f i l m s ,  same t h i n g ,  W e  
h a v e  some f i l m s ,  f o r  i n s t a n c e ,  h e r e  a t  NASA. W e  have  t h e  
Western Region Audio-v isua l  L i b r a r y  across t h e  street. 
Thousands of  f i l m s  a r e  a v a i l a b l e  f o r  p u r p o s e s  o f  s a f e t y  and 
t r a i n i n g ,  i f ,  i n  f a c t ,  t h e y  f i t  t h e  s u b j e c t  area t h a t  y o u * r e  
l o o k i n g  a t .  

T h e  U n i v e r s i t y  a f  S o u t h e r n  C a l i f o r n i a -  S a f e t y  C e n t e r  
p u t s  on a s e r i e s  crf s e m i n a r s ,  p rograms t h a t  c o u l d  b e  u s e f u l  
f o r  your  o r g a n i z a t i o n ,  and t h e n ,  f i n a l l y ,  i t ' s  a samewhat 
o b s c u r e  s rce, b u t  b e l i e v e  i t  o r  n o t ,  t h e y  d o  p u t  o u t  some 
p u b l i c a t i o n s  d e a l i n g  w i t h  a v i a t i o n ,  p a r t i c u l a r l y  ground 
s a f e t y ,  and t h a t * s  t h e  N a t i o n a l  S a f e t y  C o u n c i l .  They, in 
f a c t ,  h a v e  an  a v i a t i o n  s a f e t y  s e c t i o n .  

Some m i s c e l l a n e o u s  t h o u g h t s ,  This is t h e  one  t h a t  
s u r f a c e d  r i g h t  toward t h e  end of  t h e  program, and I: t h i n k  
i t ' s  a v e r y  v a l i d  o n e ,  no matter what e l se  we s a y ,  you 've  
g o t  t o  keep  i n  m i n d ,  and you 've  g o t  t o  stress t o  t h e  f l i g h t  
crew members t h a t  s a f e t y  r e a l l y  b e g i n s  and ends  w i t h  t h e  
i n d i v i d u a l  i n  t h e  o p e r a t i o n a l  envi ronment .  You c a n  have a 
r e a l  whiz-bang o p e r a t i o n a l  envi ronment .  You c a n  have  t h e  
g r e a t e s t  guy  i n  t h e  wor ld  be ing  t h e  s a f e t y  o f f i c e r ,  b 
t h e  f l i g h t  crews and t h e  c a b i n  crews and t h e  mechanics  and 
t h e  p e o p l e  who a c t u a l l y  d o  t h e  o p e r a t i o n a l  work d o n ' t  
comprehend t h e  s i g n i f i c a n c e  o f  i t ,  i t ' s  a l l  down t h e  tube .  

Keep p u b l i c a t i o n s  and  communica t ions  s i m p l e ,  c o n c i s e  
and ,  i f  p o s s i b l e ,  c o n f i n e  them t o  a s i n g l e  i s s u e .  E x p l o i t  
t h e  f a c t  t h a t  emerging f l i g h t  crew m e  re t h e  p r o d u c t  
o f  a v i d e o  g e n e r a t i o n .  Maximize w i t h  a v a i l a b l e  
t r a i n i n g  d e v i c e s  and s o f t w a r e  t h a t  c a n  e a d v a n t a q e  o f  
t h e i r  o r i e n t a t i o n  towards  t h i s  t y p e  of t r a i n i n g  mode. U s e  
mandatory  r e s p o n s e  t e c h n i q u e s  t o  c r i t i c a l  p u b l i c a t i o n s  and 
communica t ions ,  F i r s t  i d e n t i f y  t h e  c r i t i c a l i t y  o f  t h e  
issues, and t h e n  create f o r  a l l  i n t e n t s  and  p u r p o s e s  a n  
i n f o r m a t i o n  f i l e  w i t h  a mandatory  s i g n - a f f  by e a c h  crew 
member, I h a v e  r e a d  and  e r s t a n d  t h e  f o r e g o i n g ,  e t  eetera,  
And t h e n ,  of c o u r s e ,  do o v e r l o o k  t h e  v a l u e  o f  t h e  s i m p l e  
casua l  d i s t r i b u t i o n  o f  t h e  nice-to-know t y p e  i t e m s ,  

Don ' t  u n d e r e s t i m a t e  t h e  v a l u e  af peer p r e s s u r e  and 
c o n s t r u c t i v e  t e n s i o n ,  An example oE t h i s  would t h e  u s e  
of r e c u r r e n t  r e f r e s h e r  t r a i n i n g  B e f o r e  t h e  s t a r t ,  
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i d e n t i f y  t h e  i s s u e s  t o  b e  examined ahead  of t i m e ,  what 
e l e m e n t s  a r e  go ing  t o  b e  p u r s  
t o  be d i s c u s s e d ,  what p r o c  
T h i s  a l l o w s  for two things: 

of  t h e s e  p a r t i c u l a r  

es a c o n s t r u c  
own to  is I 

cause I d o n ' t  want t o  
t h a t  doesnSt know t h e  answers ,  
c o u r s e  o f  do ing  some 

t r u c t i v e  p e e r  
ad v a n t a g  e, 

ou rage  d i a l o g u e  among crew m e  rs, U s e  a p o s t -  
f l i g h t  c r i t i q u e  by t h e  crew membesrs, n o t  w e c e s s a r i z y  t h e  
c h i e f  p i l o t  o r  t h e  s a f e t y  o f f i c e r ,  but n t h e  o p p o r t u n i t y  
p e r m i t s ,  e n c o u r a g e  t h e  ys t o  s i t  down-and s a y r  ok 
d i d  t h a t  go, what  r i g h t ,  what d i d  we d o  wro 

S ~ P i c i t  i s s u e s  and ideas from the f l i g h t  c r ews  
t h e m s e l v e s .  Don*t  asmume an i v o r y  towex approach  t o  i s s u e  
i d e n t i f i c a t i o n  and methods of i n f o r m a t i o n  d i s s e m i n a t i o n ,  
I n c r e a s e d  invo lvemen t  creates i n c r e a s e d  interest. A l s o ,  
c r e a t e  a clear u n d e r s t a n d i n g  of  why this informaition is 
i m p o r t a n t  whene p o s s i b l e ,  n o t  only f r o m  the s t a  
why i t l s  impor tank  k h a t  f l i g h t  crews read t i n f o  m a  ti lon,  
b u t  also c r e a t e  an u n d e r s t a n d i n g  of why t h e  f e t y  office o r  
t h e  s a f e t y  officer would like t o  have  a r e s p o n s e ,  some 
f e e d b a c k .  You know, i t ' s  t h e  old b i t  a b o u t  c l o s i n g  t h e  
loop, and t h a t ' s  a v e r y  l a r g e  e l e  n t  i n  s a f e t y .  

I n c r e a s e  t h e  e m p h a s i s  o n  s t a  arddeed crew p r o c e d u r e s ,  
I & # s  proven  t o  be v e r y  e f f e c t i v  and can c o n t i n u e  t o  b e  so 
w i t h  t h e  i n c r e a s e d  emphasis standing on t h e  p a r t  of 

t crew5 on why t nk. Be c r e a t i v e  i n  t h e  

en  t o  kave  
f r o l e  p l a y i n g  train P You kn'owq if you 

ere may n o t  be I h a rdware  a t  alal, t h e r e  
le and chairs.,  
if? &Id you 
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d o  someth ing  t o  a t  l e a s t  a s s i s t  i n  t h a t  e f f o r t .  

Recogn ize  t h a t  s a f e t y  management w o n ' t  be  p e r m i t t e d  t o  
e x c e e d  t h e  l e v e l  of  s o p h i s t i c a t i o n  o f  t h e  company's  o v e r a l l  
management. Lee Bolman p o i n t e d  t h i s  o u t  y e s t e r d a y ,  t h e  f a c t  
t h a t  you may have  a r e a l l y  good s a f e t y  o f f i c e ,  a v e r y  good 
s a f e t y  o f f i c e r ,  who h a s  some r e a l l y  good i d e a s  a b o u t  
management,  b u t  i f  h e ' s  g o t  a s e n i o r  management t h a t  i s  
s h o r t - t e r m ,  b o t t o m - l i n e  p e r i o d ,  c h a n c e s  a r e  he w o n ' t  b e  
a l l o w e d  t o  exceed  t h e  s o p h i s t i c a t i o n  o f  t h e  t o p  management. 
So y o u ' v e  g o t  t o  b e  a b l e  t o  work w i t h i n  your  own management 
and  do it  c o n s t r u c t i v e l y .  

Pu r sue  t h e  p o s s i b i l i t y  o f  decreased i n s u r a n c e  c o s t  a s  a 
r e s u l t  o f  i n c r e a s e d  e x p e n d i t u r e s  o n  f l i g h t  s a f e t y  t r a i n i n g  
and e d u c a t i o n  programs.  I t ' s  e n t i r e l y  p o s s i b l e  t h a t  you may 
be a b l e  t o  show a t r a d e o f f ,  you know, i f  I c a n  spend s i x t y  
b u c k s  f o r  t r a i n i n g  and w e  g e t  a s i x t y  buck t r a d e o f f  o n  t h e  
i n s u r a n c e  c o s t ,  t h e n  w e  h a v e n ' t  r e a l l y  s p e n t  a n y  money and  
we're a l o t  b e t t e r  o f f  i n  terms of  o u r  s a f e t y  t r a i n i n g  
e f f o r t ,  

To f u r t h e r  examine t h i s ,  and  p e r h a p s  m a k e  your  c a s e  
s t r o n g e r ,  you c a n  e x t r a p o l a t e  t o  worse  case s c e n a r i o s :  
a c c i d e n t s ,  f a t a l i t i e s ,  bad p u b l i c  r e l a t i o n s  and e x t e n s i v e  
l i t i g a t i o n .  P o i n t  o u t  t h e  f a c t  t h a t  i n s u r a n c e  d o e s n ' t  c o v e r  
a l l  o f  t h e  c o s t  o f  a bad i n c i d e n t  o r  an a c c i d e n t .  You may 
g e t  t h e  u p - f r o n t  damages t a k e n  ca re  o f  b y  i n s u r a n c e ,  b u t  
y o u ' v e  s t i l l  l o s t  a l o t  o f  s t a f f  time, y o u ' v e  l o s t  
i n c  i d  en  t a  1 d amag e s . I t  i s  r e a l l y  a v e r y  e x p e n s i v e  
p r o p o s i t i o n .  I t  i s n ' t  o r i g i n a l ,  b u t  i t ' s  s t i l l  a v e r y  
e f f e c t i v e  approach  and t h a t  i s  t o  s a y  t h a t  i f  you t h i n k  
s a f e t y  is e x p e n s i v e ,  t r y  h a v i n g  an  a c c i d e n t .  

F i n a l l y ,  you o u g h t  t o  p o i n t  o u t  t h e  f a c t  t h a t  t h e  l a c k  
o f  a s a f e t y  program is a v e r y ,  v e r y  n e g a t i v e  e l e m e n t ,  i f  i n  
f a c t  you d o  g e t  y o u r s e l f  i n t o  a l i t i g a t i o n  o r  a r e g u l a t o r y  
c r u n c h .  I f  I were a p l a i n t i f f ' s  a t t o r n e y  and  I was 
r e p r e s e n t i n g  t h e  e s t a t e  of somebody who had a p e r s o n  d i e  i n  
a n  a c c i d e n t  i n v o l v i n g  a n  a i r  c a r r i e r ,  and  I c o u l d  p r o v e  t h a t  
t h a t  a i r  c a r r i e r  d i d n ' t  have a s a f e t y  program,  a f t e r  I wen t  
o u t  and o r d e r e d  my P o r s c h e ,  I would g o  t o  t h e  c o u r t r o o m  and 
j u s t  make your  l i f e  m i s e r a b l e ,  b e c a u s e  you c a n  p o i n t  o u t  n o t  
o n l y  d o  t h e y  n o t  o p e r a t e  t h e i r  f a c i l i t i e s  p r o p e r l y  t h e  way 
t h e y  o p e r a t e d  t h e  a i r c r a f t ,  b u t  t h e y  d i d n ' t  even ca re  enough 
t o  have  a s a f e t y  program. And t h a t ' s  d e v a s t a t i n g .  

S c h e d u l e  a d a y  f o r  e d u c a t i o n  and t r a i n i n g  a s  p a r t  o f  
t h e  mon th ly  l i n e  b i d d i n g .  Somebody p o i n t e d  o u t  t h a t  o n e  o f  
t h e  c o m p l i c a t i o n s  was t h a t  i t  was h a r d  t o  s c h e d u l e  t h i n g s ,  
i t  was h a r d  t o  g e t  p e o p l e  t o  know when t h e y  c o u l d  e x p e c t  t h e  
e d u c a t i o n  and t r a i n i n g  t h i n g .  So t h e y  i n c o r p o r a t e d  t h e  i d e a  
t h a t  e v e r y  t i m e  t h e y  b i d  a l i n e ,  t h a t  l i n e  had one d a y  f o r  
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t h e  whole month t h a t  w a s  g o i n g  t o  b e  e d u c a t i o n  and t r a i n i n g .  
T h e  management p e o p l e  and t h e  s a f e t y  o f f i c e  knew t h a t  t h a t  
was when t h a t  p e r s o n  was g o i n g  t o  show up, t h a t  pe r son  knew 
when he o r  s h e  was supposed  t o  b e  t h e r e ,  and t h e y  j u s t  
s i m p l y  worked i t  o u t ,  i t  was f i x e d ,  w e l l  i d e n t i f i e d  ahead of  
time. 

J a c k  Enders  made a v a i l a b l e  t o  t h i s  g r o u p  a r e p r i n t  o f  a 
p u b l i c a t i o n  d e a l i n g  w i t h  t h e  d e s i g n  i n i t i a t i o n  o f  f l i g h t  
o p e r a t i o n s  s a f e t y  programs. And h e  made t h e  o f f e r  t o  t h e  
commi t t ee ,  and I ' m  s u r e  he  w i l l  make i t  a v a i l a b l e  t o  anybody 
e l s e  who might  want  t o  g e t  a r e p r i n t  o f  t h a t  p u b l i c a t i o n  
d e a l i n g  w i t h  how t o  s t a r t  t h e  s a f e t y  program. And f i n a l l y ,  
t o  r eemphas ize ,  d o n ' t  f o r g e t  t h e  i m p o r t a n c e  o f  c l o s i n g  t h e  
l o o p ,  I t 's  a lways  i m p o r t a n t ,  no matter what y o u ' r e  d o i n g ,  
t o  keep  b o t h  nanagement and t h e  f l i g h t  crew informed a s  t o  
what t h e  o v e r a l l  a c t i v i t i e s  and t h e  impact  and t h e  e f f ec t  o f  
t h e  s a f e t y  program is. I t ' s  e s s e n t i a l l y  a PR j o b .  L e t  them 
know what y o u ' r e  do ing  and l e t  them know t h a t  y o u ' r e  d o i n g  
good. T h a t ' s  i t ,  Thank you. 

DR. LAUBER: Thank you, B i l l  and Marty f o r  an 
o u t s t a n d i n g  r e p o r t .  Very good r e p o r t .  

Any q u e s t i o n s  o r  d i s c u s s i o n s ?  J a c k  Enders .  

MR, ENDERS: The o f f e r  I made on t h i s  r e p r i n t  i s  t h a t  
two p a p e r s  t h a t  were g i v e n  a t  o u r  Reg iona l  A v i a t i o n  and 
O p e r a t i o n s  S a f e t y  Seminar i n  Rio l a s t  J u n e .  One is by 
C a p t a i n  Homer Maudin on How t o  Organ ize  f o r  S a f e t y ,  and t h e  
o t h e r  one is by H o r t e n c i o  Morsch, S a f e t y  D i r e c t o r  o f  Var ig  
A i r l i n e s ,  who d e s c r i b e d  t h e  way h i s  o p e r a t i o n  evolved  from a 
v e r y ,  v e r y  i n a u s p i c i o u s  b e g i n n i n g  17 y e a r s  b e f o r e  t o  t h e  
o f f i c e  h e  h a s  now. I might  p o i n t  o u t  v e r y  b r i e f l y  t h a t  h i s  
s a f e t y  o r g a n i z a t i o n  is  n o t  a b i g  o r g a n i z a t i o n .  I t  c o n s i s t s  
o f  H o r t e n c i o  and one s e c r e t a r y  and a c o u p l e  o f  p a r t -  time 
o p e r a t i o n a l  c a p t a i n s  t h a t  h e l p  him o u t .  So no matter how 
b i g  o r  s m a l l  your  o p e r a t i o n  is, you can  have a v e r y  
e f f e c t i v e  s a f e t y  f u n c t i o n  on v e r y  l i m i t e d  r e s o u r c e s .  

J u s t  t o  make t h i n g s  e a s y ,  p e r h a p s  I ' l l  g e t  t o g e t h e r  
w i t h  D i c k  C o l l i e  and f o r  a l l  t h o s e  who have  r e g i s t e r e d  here  
f o r  t h e  s e m i n a r ,  w e ' l l  j u s t  p u t  r e p r i n t s  of  t h i s  i n  t h e  m a i l  
t o  everybody s o  y o u ' l l  have t h e  b e n e f i t  o f  i t  i f  t h a t ' s  a l l  
r i g h t .  

DR. LAUBER: Thank you,  J a c k .  Other  comments, 
q u e s t i o n s ?  It  was a v e r y  t h o r o u g h  r e p o r t  t h a t  c o u l d  a l m o s t  
b e  a s t a n d - a l o n e  p u b l i c a t i o n  from t h i s  c o n f e r e n c e .  

CAPT. SHEARER: L e t  me make one  comment t h a t  I obse rved  
i n  o u r  commit tee .  O f  c o u r s e  I ' m  a lways  h a r p i n g  on c o s t s  
b e c a u s e  my management h a r p s  on  c o s t s ,  and two t h i n g s  come t o  
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mind. W e  d o n ' t  want t o  spend much money, b u t  we're a young 
up-and-coming a i r l i n e  a s  most  o f  t h e  r e g i o n a l s  a r e ,  and w e  
h a v e n ' t  g o t  a l o t  o f  h i s t o r y .  W e  d o n ' t  have a b u i l t - i n  
s a f e t y  program, Uni ted  and U S  A i r ,  a n y  o f  t h e  ma jo r  
c a r r i e r s ,  t h e y ' v e  been around f o r  a l o n g  time, and t h  
t o  s t a r t  somewhere j u s t  l i k e  w e  d o  now. And i t ' s  e 
t h e y  a l r e a d y  have  t h e  s t r u c t u r e  e x p e r i e n c e  and t h e y  c a n  
c a r r y  on and expand t h e i r  programs.  And t h a t n s  -- we're 
j u s t  s t a r t i n g  t h i s .  And so I f i n d  two t h i n g s .  The c o s t  i s  
o n e  f a c t o r ,  and two, you need t o  d e d i c a t e  some time and a 
l i t t l e  b i t  o f  r e s e a r c h  and somebody's g o t  t o  g e t  t h e  b a l l  
r o l l i n g  i n  t h e  company and t h e  c o r p o r a t i o n ,  

So i n  o u r  commit tee  and i n  t h e  p r e s e n t a t i o n s  h e r e ,  one ,  
w e  have  s a t i s f i e d  t o  a d e g r e e  t h a t  t h e r e  is o u t s i d e  h e l p  t o  
g i v e  you some h i n t s ,  some e x p e r t i s e  t h a t  you c a n  g o  to. You 
c a n  c a l l  up John o r  B i l l ,  and w e  a l l  have  b u s i n e s s  cards,  
and t h e y ' v e  a l l  e x p r e s s e d  a w i l l i n g n e s s  t o  h-elp us a l l ,  So 
you have  t o ,  e i t h e r  y o u r s e l f ,  o r  have  an  i n d i v i d u a l  t h a t ' s  
w i l l i n g  t o  d e d i c a t e  t h e  time, n o t  a 40-hour week o r  even a 
60-hour w e e k ,  someone who's w i l l i n g  t o  p u t  a l i t t l e  e x t r a  
e f f o r t  i n t o  t h i s ,  The same t h i n g  you used t o  h e a r  i n  t h e  
A i r  Fo rce  a l l  t h e  time. 

As f a r  a s  c o s t ,  YQU c a n  g a  a l o n g  way w i t h  a v e r y  
l i t t l e  amount o f  money, I was s u r p r i s e d  t h a t  when I g o t  
h e r e  I c o u l d  c a l l  up t h e  ASRS o u t  h e r e  and g e t  p r i n t o u t s .  
T h a t  amazed m e .  I knew w e  were s p e n d i n g  o u r  t a x  d o l l a r s ,  
b u t  n o t  a c t u a l l y  o n  someth ing  w e  c o u l d  u s e ,  

So now w e  have a l o t  o f  s o u r c e s  of low c o s t  i n f o r m a t i o n  
which a r e  r e a d i l y  a v a i l a b l e  t o  a l l  of  u s .  And I t h i n k  t h i s  
i s  p r o b a b l y  t h e  two t h i n g s  t h a t  were b r o u g h t  up t h a t  were 
r e a l l y  good i n  t h i s  s emina r :  Y e s ,  we  h a v e n ' t  g o t  much money 
t o  spend ,  b u t  t h e r e  a r e  t h i n g s  o u t  t h e r e  t h a t  you c a n  g e t  
t h a t  d o n ' t  c o s t  a l o t .  Couple  t h a t  w i t h  t h e  t i m e  and a 
l i t t l e  d e d i c a t i o n  and a l o t  o f  e f f o r t ,  you c a n  g o  a l o n g  way 
i n  s t a r t i n g  a program. You d o n ' t  have  t o  g o  home tomorrow 
o n  any o f  t h e s e  t h i n g s  we've t a l k e d  a b o u t  and s a y  I ' v e  g o t  
t o  have  a whole fu l l -b lown  program. I t ' s  g o t  t o  s t a r t  
somewhere. And i f  you s t a r t  o f f  on  t h e  r i g h t  f o o t  and 
c o n t i n u e  t o  p u t  e f f o r t  i n t o  i t ,  i t  w i l l  grow and expand and 
w i l l  g e t  b e t t e r ,  T h i s  i d e a  t h a t  you have  t o  have  someth ing  
now I t h i n k  i t ' s  j u s t  a n  i d e a  t h a t  w e  s h o u l d n ' t  f o s t e r .  
We've g o t  t o  b e g i n  somewhere, and i n  most  cases, s t a r t i n g  
w i t h  someth ing  is b e t t e r  t h a n  n o t h i n g  t h a t  w e  have now. 

DR, LAUBER: L e t ' s  move on t o  Working Group V. You 
know, one  o f  t h e  t h o u g h t s  t h a t  w e  had when p u t t i n g  t o g e t h e r  
t h i s  c o n f e r e n c e  was t h e  r e c o g n i t i o n  t h a t  s i m u l a t i o n  is i n  
v e r y  s h o r t  s u p p l y  w i t h i n  your  i n d u s t r y ,  and  t h a t  h a s  some 
i m p l i c a t i o n s  for  t h e  u s e  of  a i r c r a f t  f o r  t r a i n i n g .  C l e a r l y ,  
a l m o s t  a l l ,  i f  n o t  a l l ,  o f  your  t r a i n i n g  is c u r r e n t l y  done  
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i n  t h e  a i r c r a f t ,  I t  seemed t o  m e  t h a t  i t  migh t  b e  
i n t e r e s t i n g  and f r u i t f u l  t o  see what  c o u l d  happen i f  w e  p u t  
a g r o u p  t o  work o n  t he  i s s u e  o f  d e v e l o p i n g  some i n n o v a t i v e  
u s e s  o f  a i r c r a f t  f o r  f l i g h t  crew t r a i n i n g ,  q u e s t i o n s  k i k e  
c a n  some o f  t h e  c o n c e p t s  used  i n  l i n e - o r i e n t e d  f l i g h t  
t r a i n i n g  be b u i l t  i n t o  t h e  a i r c r a f t  t r a i n i n g  c u r r i c u l u m ,  and 
s i m i l a r  c o n s i d e r a t i o n s ?  T h a t  was t h e  p r i n c i p a l  impetus  f o r  
i n c l u d i n g  Working Group V. 

Mike  Sele from A i r  Wiscons in  is t h e  i n d u s t r y  cha i rman ,  
M i k e  Rae tge  from NASA is h i s  co-chairman,  and why d o n ' t  you 
gen t l emen  come on down and p r e s e n t  your  r e p o r t .  
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INNOVATIVE USES OF AIRCRAFT FOR FLIGHT T R A I N I N G  

Chairman: Mike  Sele, A i r  Wiscons in  
Co-chairman: M i k e  Baetge, NASA 

MR. BAETGE: Thank you, John .  Good morning. The theme 
o f  o u r  p r e s e n t a t i o n  is t h e  deve lopment  o f  i d e a s  and ways i n  
which t o  i n c r e a s e  e f f e c t i v e n e s s  o f  t h e  a i r c r a f t  a s  a 
t r a i n i n g  d e v i c e  w i t h  p a r t i c u l a r  a t t e n t i o n  t o  t h e  a p p l i c a t i o n  
o f  LOFT c o n c e p t s  t o  t h e  a i r c r a f t  i n  i ts  home envi ronment ,  
R a t h e r  an i n t r i g u i n g  s u b j e c t ,  w e  found ,  

W e  were f o r t u n a t e  i n  o u r  g r o u p  t o  have  r e p r e s e n t a t i o n  
from t h e  a i r c r a f t  m a n u f a c t u r e r s  and a s i m u l a t o r  manufac tu re r  
a s  w e l l  a s  o p e r a t o r s  and companies  who o p e r a t e  w i t h  s i n g l e -  
p i l o t  o p e r a t i o n s  and  o p e r a t o r s  u s i n g  fou r -eng ine  j e t  
a i r c r a f t ,  Our exchange o f  i d e a s  was e n l i g h t e n i n g  and t h e  
i n p u t  was q u i t e  d i v e r s e .  

W e  began w i t h  a g i v e n .  The g i v e n  was t h a t  t h e r e  was 
some r e q u i r e d  and n e c e s s a r y  t r a i n i n g ,  a i r c r a f t  and t h e  LOFT 
c o n c e p t .  Our o b j e c t i v e  was t o  f i n d  a s o l u t i o n  o r ,  i f  you 
w i l l ,  d e v i s e  a p l a n  i n  w h i c h  t o  i n t e g r a t e  o u r  th ree  g i v e n  
v a r i a b l e s  i n t o  a workab le ,  p r a c t i c a l  s o l u t i o n .  

A t  t h i s  t i m e  I ' d  l i k e  t o  i n t r o d u c e  o u r  co-chairman, 
M i k e  Sele, who w i l l  p r e s e n t  some o f  t h e  i d e a s  t h a t  
p r e c i p i t a t e d  from o u r  d i s c u s s i o n .  Then w e ' l l  open i t  up f o r  
some q u e s t i o n s  a t  t h e  end. 

CAPT. SELE: Thank you, Mike and thank  you,  John. 

I t h i n k  t h e  f i r s t  o r d e r  o f  b u s i n e s s  t h a t  w e  ough t  t o  
c o v e r  t h i s  morning t h a t  h a s  been  b r o u g h t  t o  my a t t e n t i o n  by 
a l o c a l  TV c h a n n e l  and a number o f  my commit tee  t h a t  t o d a y  
happens  t o  b e  t h e  25 th  a n n i v e r s a r y  o f  NASA, I u n d e r s t a n d ,  so  
c o n g r a t u l a t i o n s  t o  NASA f o r  i n v i t i n g  a l l  of  u s  here  t o  u s e  
t h e i r  f a c i l i t i e s  and f o r  all t h e  e x p e r t i s e  and h e l p  t h a t  w e  
h a v e  g o t t e n  from your  p e o p l e ,  t h e  k i n d  h o s p i t a l i t y ,  and 
t h a n k  you v e r y  much. 

Y e s ,  we d o  have  a d i v e r s e  g r o u p  i n  t h i s  working g r o u p ,  
and w e  have an  number o f  p e o p l e  from t h e  s i n g l e - p i l o t  
o p e r a t i o n .  W e  had t h e  m a n u f a c t u r e r s  from t h e  Boeing 
A i r p l a n e  Company and from B r i t i s h  Aerospace .  W e  h a s  some 
p e o p l e  from t h e  CAE. Our g r o u p  was o f  a s i z e  t h a t  w e  
d e c i d e d  t o  s t a y  i n  one  g r o u p  r a t h e r  t h a n  t o  s p l i t  up i n t o  

o r  t h ree  d i f f e r e n t  smaller g roups .  
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One o f  t h e  f i r s t  comments o u t  o f  t h e  bag o v e r  t h e r e ,  I 
t h i n k ,  was t h a t  i ndeed  what we're l o o k i n g  a t  d o i n g  is g o i n g  
t o  se t  a v i a t i o n  back 20 y e a r s .  By t h a t  I mean t h a t  20 y e a r s  
ago  o r  more t h e  p e o p l e  a t  U n i t e d ,  
major  c a r r i e r s  were g o i n g  i n t o  t h e  
g e t t i n g  o u t  o f  t h e  a i r p l a n e  f o r  t 
i n  1983 w i t h  a working g r o u p  t r y i n g  t o  make a d e c i s i o n  a b o u t  
g o i n g  back ,  i n d e e d ,  n t u s i n g  s i m u l a t o r s ,  b u t  i n g  a i r c r a f t  
i n  f l i g h t  t r a i n i n g  a n  LOFT t r a i n i n g .  We've been d o i n g  
i t  i n  f l i g h t  t r a i n i n g  f o r  some t i m e ,  s o  t h a t ' s  n o t h i n g  new 
t o  u s .  W e  u s e  i t  f o r  i n i t i a l ,  w e  u s e  i t  f o r  r e c u r r e n t ,  we 
u s e  i t  f o r  upgrade ,  a l l  of t h e  res t  o f  them. 

One o f  t h e  f i r s t  o b j e c t i v e s  f o r  o u r  commit tee  t h a t  w e  
have  t o  i d e n t i f y  i s  t h e  r e a s o n  f o r  u s i n g  t h e  LOFT t r a i n i n g  
i n  t h i s  c i r c u m s t a n c e  t o  minimize  t h e  t o t a l  a i r c r a f t  f l i g h t  
t i m e  f o r  t r a i n i n g .  Obv ious ly  i f  w e  c a n  minimize  t h e  
t r a i n i n g ,  t h e r e  is g o i n g  t o  b e  an economic b e n e f i t  t o  a l l  of  
o u r  companies .  

We were t o  look  i n t q  t h e  u s e  o f  a i r c r a f t  r a t h e r  t h a n  a 
s i m u l a t o r ,  and w e  were a l s o  t r y i n g  t o  l o o k  i n t o  t h e  u s e  o f  
t h e  LOFT p r i n c i p l e s  w i t h  a n  a i r c r a f t  env i ronmen t  s i t u a t i o n .  

Those o b j e c t i v e s  g a v e  u s  a l o t  o f  a r e a s  t o  work i n .  One 
o f  t h e  t h i n g s  t h a t  we f i r s t  l ooked  a t ,  however,  was d o e s  a 
need e x i s t  f o r  t h i s  p a r t i c u l a r  t y p e  o f  t r a i n i n g ?  Yes, 
d e f i n i t e l y  t h e r e  is, One o f  t h e  problems -- o r  an a r e a  t h a t  
w e  saw the re  was t h a t  f i n a n c i a l  e x p e n d i t u r e s  a re  
c o n s i d e r a b l e  f o r  t r a i n i n g ,  and we're j u s t  a d d i n g  more and 
more t o  i t  a s  we go  a l o n g ,  and p e r h a p s  w i t h  t h e  p r o p e r  u s e  
o f  t h e  LOFT t r a i n i n g ,  w e  c a n  r e d u c e  some o f  t h o s e .  

W e  f e e l  a s  a commit tee  t h a t  t h e  a i r c r a f t  can  b e  used 
e i t h e r  a s  a s t a t i c  o r  a dynamic t r a i n i n g  d e v i c e  w i t h  some 
problems a s s o c i a t e d  w i t h  b o t h .  The T r i a d  c o n c e p t  t h i s  
morning I had n o t  hea rd  o f  e i t h e r .  T h a t ' s  an i n t e r e s t i n g  
i d e a  . 

A number o f  t h e  c a r r i e r s  i n v o l v e d  y e s t e r d a y  made some 
comments t h a t  d u r i n g  t h e i r  i n i t i a l  o p e r a t i n g  e x p e r i e n c e  t h e y  
r e q u i r e d  a t r a i n e e  t o  r ide i n  t h e  j u m p s e a t ,  One o f  t h e  
comments was made t h a t  p e r h a p s  when t h i s  i n d i v i d u a l  g o e s  t o  
C i t y  X, Y, o r  2, h e ' l l  even know where o p e r a t i o n s  is, h e ' l l  
know where t h e  ga te  is, h e ' l l  know t h e  l a y o u t  o f  t h e  
a i r p o r t .  Some o f  t h o s e  t h i n g s  a r e  r e q u i r e d  under  a 121  
o p e r a t i o n .  A s  many o f  you know, however,  under  a 135  
o p e r a t i o n ,  i t ' s  n o t  a lways  a r e q u i r e m e n t ,  and  i t  c a n  s a v e  
some time. 

One o f  t h e  t h i n g s  t h a t  w e  d o  a t  A i r  Wiscons in  i n  o u r  
program t h a t  d o e s  employ some o f  t h e  p r i n c i p l e s  of 

t r a i n i n g ,  w e  n o r m a l l y  t r y  t o  u s e  t w o  p i l o t s  a t  t h e  
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same l e v e l ,  I f  we have  two c a p t a i n s ,  f o r  example,  t h a t  a r e  
upgrad ing  i n t o  t h e  146 ,  w e  p u t  one  i n  t h e  l e f t  s ea t ,  w e  p u t  
o n e  i n  t h e  j u m p s e a t ,  and  w e  p u t  an i n s t r u c t o r  i n  t h e  r i g h t  
s ea t .  The gen t l eman  r i d i n g  i n  t h e  j u m p s e a t  t h e r e b y  g e t s  t o  
o b s e r v e  a l l  t h e  m i s t a k e s  t h a t  h i s  buddy m a k e s  and sit back 
t h e r e  and s a y  Ithey, dummy, you f o r g o t  t h i s  and  you f o r g o t  
t h a t "  i n  h i s  own o b s e r v a t i o n s .  And t h e n  you r 
r o l e  and p u t  him up t h e r e ,  and o t h e r  g u y  sits back 
s a y s ,  "hey,  you dummy, you f o r g o t  t h i s ,  you f o r g o t  t h a t . "  
They b o t h  l earn  a l o t  from t h a t ,  So I t h i n k  t h a t  can  be  of 
g r e a t  b e n e f i t ,  

One o f  t h e  problems or c o n c e r n s  t h a t  w e  found from o u r  
commi t t ee ,  is t h e  a v a i l a b i l i t y  o f  t h e  a i r c r a f t .  Here a g a i n ,  
w e  a re  compet ing  w i t h  t h e  r evenue  s c h e d u l e  and w i t h  
m a i n t e n a n c e  f o r  t h e  a i r c r a f t ,  Another  c o n c e r n  o r  problem 
t h a t  w e  see, and p r o b a b l y  s h o u l d  have  been i d e n t i f i e d  a s  t h e  
number one  i s s u e  is s a f e t y .  S a f e t y ,  a g a i n ,  i n  t h i s  t y p e  o f  
t r a i n i n g ,  y o u ' r e  g e t t i n g  more e x p o s u r e ,  y o u ' r e  d o i n g  a l o t  
o f  d i f f e r e n t  t h i n g s .  Any t i m e  you g e t  t h a t  a i r p l a n e  i n  t h e  
t r a i n i n g  env i ronmen t ,  t h e  p o t e n t i a l  f o r  an a c c i d e n t  o r  an 
i n c i d e n t  is  c e r t a i n l y  there.  You l re  a l s o  l o o k i n g  a t  t h e  
human and t h e  a i r c r a f t  l i m i t a t i o n s  d u r i n g  t h i s  t y p e  of 
t r a i n i n g  . You have  t o  b e  aware  o f  t h o s e  p a r t i c u l a r  
p rob lems ,  

I n  l i n e  w i t h  t h e  a v a i l a b i l i t y  o f  t h e  a i r p l a n e ,  w e  f i n d  
t h a t  we're a l l  d o i n g  o u r  t r a i n i n g  a t  n i g h t  a f t e r  t h e  
a i r p l a n e  ends  r evenue  s e r v i c e  and p r i o r  t o  e n t e r i n g  revenue  
s e r v i c e  i n  t h e  morning.  So we're do ing  o u r  t r a i n i n g  between 
t h e  h o u r s  o f  1 O : O O  p.m. and 4:00, 5:00, 6:OO a.m. i n  t h e  
morning ,  w i t h  t h e  e x c e p t i o n  o f  o u r  commit tee  member who was 
i n  t h e  a i r  f r e i g h t  b u s i n e s s  -- t h e y  f l y  a l l  n i g h t  l o n g ,  and 
t h e n  t h e y  u s e  t h e  a i r p l a n e  d u r i n g  t h e  d a y  f o r  t r a i n i n g .  

Another a r e a  w e  were conce rned  a b o u t  was t h a t  i n  o r d e r  
t o  u t i l i z e  an  a i r c r a f t  a s  a dynamic t r a i n i n g  d e v i c e ,  i t  
r e q u i r e s  a g r e a t  d e a l  of advanced p l a n n i n g  and a tho rough  
workout  o f  a s c e n a r i o .  It  t akes  a g r e a t  d e a l  of  t i m e  t o  s e t  
t h i s  up t o  g e t  i t  i n t o  someth ing  t h a t  w i l l  work, where  t h e  
LOFT c o n c e p t s  f i t  i n t o  t h e  f l i g h t  t r a i n i n g .  

Another  problem t h a t  we  saw and t h a t  c o n c e r n s  us  -- i t  
happens  e v e r y  t i m e  you g o  up t o  d o  a c h e c k  r i d e ,  i t  happens  
e v e r y  t i m e  you g o  u p  t o  d o  any k ind  of f l i g h t  t r a i n i n g ,  and 
t h a t  i t ' s  v e r y  d i f f i c u l t  t o  c o n t r o l  t h e  env i ronmen t  i n  which 
y o u ' r e  working. The ATC env i ronmen t ,  t h e  wea the r  
env i ronmen t ,  a l l  of  t h e s e  t h i n g s  make i t  d i f f i c u l t  a t  times. 

Some of t h e  a d v a n t a g e s ,  t h e  p l u s e s  t h a t  I had mentioned 
e a r l i e r  i n  my opening  remarks o n  t h e  f i r s t  d a y ,  one ,  we're 
a l l  a i r c r a f t  o p e r a t o r s ,  so o b v i o u s l y  w e  a l l  have a i r p l a n e s ,  
s o  you d o n ' t  have  t o  g o  o u t  and buy a n o t h e r  a i r p l a n e  
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n e c e s s a r i l y  t o  do  t h i s  t r a i n i n g .  So t h e  c a p i t a l  o u t l a y  
t h e r e  is n o t  v e r y  g r e a t .  I t  is, however,  f o r  t h e  c o s t  o f  
t h e  a i r c r a f t  o p e r a t i o n  d u r i n g  t h e  t r a i n i n g .  

Another  item t h a t  w e  f i n d  by u s e  of t h e  a i r c r a f t  i s  
t h a t  w e  d e f i n i t e l y  have  a r e a l i s t i c  s i t u a t i o n ,  What c a n  b e  
more r e a l i s t i c  f o r  t r a i n i n g  f o r  f l y i n g  t h a n  t o  b e  up t h e r e  
f l y i n g  t h e  a i r p l a n e ,  You ' re  g o i n g  t o  e n c o u n t e r  a l l  o f  t h e  
t h i n g s  t h e r e ,  The p i l o t  i s  g o i n g  t o  have  t o  c o n t i n u e  t o  f l y  
i n  t h e  a i r p l a n e  and cope  w i t h  and respond t o  t h e  o t h e r  
e l e m e n t s  t h a t  a r e  i n t r o d u c e d .  

One o f  t h e  t h i n g s  t h a t  was p o i n t e d  o u t  by one  o f  t h e  
s i m u l a t o r  m a n u f a c t u r e r s  was t h a t  f l i g h t  crews seem t o  a c c e p t  
f l i g h t  t r a i n i n g  i n  an a i r c r a f t  more r e a d i l y  t h a n  t h e y  do  
s i m u l a t o r  t r a i n i n g .  The comment was made e a r l i e r  t h a t  i f  h e  
misses t h e  same approach  t h ree  o r  f o u r  times i n  a s i m u l a t o r ,  
h e  t u r n s  a round and s a y s  t h e  damn s i m u l a t o r  d o e s n ' t  know how 
t o  f l y .  I f  you d o  i t  i n  t h e  a i r p l a n e ,  i t ' s  p r e t t y  h a r d  t o  
blame t h e  a i r c r a f t  i n  t h a t  p a r t i c u l a r  i n s t a n c e .  T h e r e ' s  a 
p s y c h o l o g i c a l  a d v a n t a g e ,  I t h i n k ,  t o  h e t h e  a c t u a l  
a i r p l a n e  i n  t h a t  p a r t i c u l a r  i n s t a n c e .  

T h e r e  is a n o t h e r  a r e a  t h a t  w e  found t h a t  was q u i t e  
b e n e f i c i a l  t o  a c o u p l e  o f  o u r  o p e r a t o r s .  They were i n  a 
s i t u a t i o n  where i f  t h e y  have  an e s s e n t i a l  a i r  s e r v i c e  r o u t e  
o r  i f  t h e y  a r e  i n t o  a c i r c u m s t a n c e  where t h e y  may have  an 
a i r c r a f t  t h a t  i s  f l y i n g  a segment  w i t h  no revenue  on b o a r d ,  
t h e y  c a n  combine t h a t  p a r t i c u l a r  segment  w i t h  f l i g h t  
t r a i n i n g ,  w i t h  LOFT t r a i n i n g ,  and a number o f  them do  t h a t ,  
The a i r  f r e i g h t  o p e r a t i o n  -- t h e r e  a r e  times where t h e y ' r e  
deadhead ing  an a i r p l a n e  back w i t h o u t  any  f r e i g h t  on boa rd  o r  
r evenue  on b o a r d ,  s o  t h e y ' r e  a b l e  t o  c o n d u c t  a l i m i t e d  
amount o f  t r a i n i n g  d u r i n g  t h a t  segment  o f  f l i g h t ,  and 
t h e r e b y  reduce t h e i r  o v e r a l l  t r a i n i n g  c o s t s .  A s  a l l  
o p e r a t o r s  do ,  w e  end up deadhead ing  a i r c r a f t  from P o i n t  A t o  
P o i n t  B f o r  some r e a s o n  whether  i t  b e  m a i n t e n a n c e - r e l a t e d  o r  
p o s i t i o n i n g  o f  an  a i r c r a f t .  Again,  some o f  t h e  o p e r a t o r s  
t ook  a d v a n t a g e  o f  t h a t  p a r t i c u l a r  s i t u a t i o n ,  u sed  
deadhead ing  f l i g h t s  o r  f e r r y  f l i g h t s  f o r  t r a i n i n g  p u r p o s e s ,  

The a l t e r n a t i v e s  t o  u s i n g  a i r c r a f t  have  been e x p l o r e d  
q u i t e  e x t e n s i v e l y  e a r l i e r ,  W e ,  a s  a commit tee ,  f e l t  t h a t  i f  
t h e  Reg iona l  A i r l i n e  A s s o c i a t i o n  had some o f  these  v i d e o  
t a p e  p r e s e n t a t i o n s  a v a i l a b l e ,  i t  would c e r t a i n l y  b e n e f i t  a l l  
o f  u s ,  and w e  h i g h l y  e n d o r s e  t h e  RAA e s t a b l i s h i n g  a l i b r a r y  
o f  t hese  t h i n g s .  I f  w e  c o u l d  g e t  more o f  t h a t ,  t h a t  would 
be  a rea l  p l u s  f o r  u s .  

A s i t u a t i o n  was e x p l o r e d  e a r l i e r  t a l k i n g  a b o u t  a mob i l e  
s i m u l a t o r  o r  a g e n e r i c  mob i l e  s i m u l a t o r ,  i f  you w i l l ;  a g a i n  
t h e  m a n u f a c t u r e r  was i n  o u r  commit tee .  They d o  a t  t h i s  t i m e  
make mob i l e  s i m u l a t o r s  f o r  t h e  m i l i t a r y  o p e r a t i o n  and 
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a p p l i c a t i o n .  Pe rhaps  t h a t ' s  a n o t h e r  a r e a  i f  t h e y  were 
a v a i l a b l e  i n  P h i l a d e l p h i a ,  and Frank was men t ion ing  t h a t  
t h e r e  a r e  a number o f  o p e r a t o r s  w i t h i n  a hundred miles o f  
t h e  P h i l a d e l p h i a  a i r p o r t .  C e r t a i n l y  a hundred m i l e  r a d i u s  
would n o t  be  d i f f i c u l t  t o  c o v e r  w i t h  a m o b i l e  van o f  some 
s o r t ,  t h e r e b y  g i v i n g  you access a t  your  b a s e  t o  t h a t  
s i m u l a t o r  on a s p e c i f i c  time f rame.  

Again,  a n o t h e r  a l t e r n a t i v e  t h a t  w e  found was t h e  u s e  o f  
CPT's o r  IFT ' s ,  t h e  u s e  o f  t h e  s t a t i c  a i r c r a f t  f o r  t h o s e  
p a r t i c u l a r  t h i n g s .  W e  f e e l  t h a t  t h o s e  can  s i g n i f i c a n t l y  
r e d u c e  t h e  t r a i n i n g  c o s t s  and t h e  use o f  t h e  a i r c r a f t .  

The recommendation t h a t  w e  would make a s  a commit tee  is  
t h a t  a l l  t r a i n i n g  s h o u l d  be  s t a n d a r d i z e d  and s p e c i f i c  
g u i d e l i n e s  deve loped  t o  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  
LOFT c o n c e p t  u t i l i z i n g  an  a i r c r a f t .  I f  y o u ' r e  i n  t h e  
s h o r t - h a u l  b u s i n e s s ,  you may w a n t  t o  e x p l o r e  t h e  p o s s i b i l i t y  
o f  making a long-haul  t r a i n i n g  s c e n a r i o .  A n  example was 
g i v e n  i n  o u r  mee t ing  o f  a n  o p e r a t o r  coming from Jamestown, 
Nor th  Dakota t o  Minneapo l i s ,  Minnesota  i n  a Mer l in  Metro.  
I t ' s  a b o u t  an  hour  and 1 5  m i n u t e s .  T h e i r  a l t e r n a t e  f o r  t h a t  
p a r t i c u l a r  day  w i t h  t h e  wea the r  c i r c u m s t a n c e s  t h a t  w e  have 
i n  t h e  upper Midwest was back up i n  Montana. I t ' s  an hour  
and 15  m i n u t e s  down t o  Minneapo l i s ,  i t ' s  an hour  and 1 5  
backup t o  Jamestown, and i t  is two h o u r s  and some odd 
m i n u t e s  o v e r  t o  t h e i r  a l t e r n a t e .  They j u s t  went  i n t o  t h e  
long-hau l  b u s i n e s s  i f  t h e y  m i s s  t h a t  approach  t o  
Minneapo l i s .  So i t ' s  n o t  s a y i n g  t h a t  your  s c e n a r i o  would 
run  t h e  e n t i r e  gamut o f  t h a t ,  b u t  t o  p r e p a r e  f o r  t h a t .  I t  
c e r t a i n l y  l e n d s  some credence t o  f l i g h t  p l a n n i n g ,  t r a i n i n g  
i n  t h e  u s e  o f  f o r e c a s t s  and a l l  of  t h e  o t h e r  i n f o r m a t i o n  
t he re .  Most o f  u s  g e t  i n  t h e  a i r p l a n e  and we're g o i n g  t o  be  
a t  o u r  d e s t i n a t i o n  i n  28 m i n u t e s  o r  30 m i n u t e s ,  t e n  m i n u t e s  
i n  some c a s e s .  W e  j u s t  opened up a new segment  w i t h  t h e  
146. To g i v e  you a n  example o f  t h a t ,  t h a t  i s  from Apple ton ,  
Wiscons in  t o  Green Bay. I t ' s  15  n a u t i c a l  m i l e s .  We're 
g o i n g  t o  do  t h a t  i n  a f o u r - e n g i n e  t u r b o  j e t .  The g e a r  is 
g o i n g  t o  s t a y  down, and t h e  f l a p s  a r e  p r o b a b l y  g o i n g  t o  s t a y  
down, because  when you t a k e  o f f  and l e v e l  o f f ,  y o u ' r e  on t h e  
a p p r o a c h  t o  Green Bay. I t ' s  g o i n g  t o  b e  a v e r y  q u i c k  t r i p .  

W e  had an  o u t s t a n d i n g  s e d s i o n  o v e r  t h e r e .  The commit tee  
members r e a l l y  p a r t i c i p a t e d ,  and w e  r e a l l y  a p p r e c i a t e  a l l  
t h e  h e l p  from ev'eryone. I ' d  l i k e  t o  thank  a l l  o f  them 
p e r s o n a l l y  f o r  t h e i r  i n p u t ,  and a t  t h i s  t i m e  we'd l i k e  t o  
e n t e r t a i n  any  i d e a s  o r  q u e s t i o n s ,  comments t h a t  anyone h a s ,  
and so w e ' l l  th row t h e  f l o o r  open f o r  t h o s e .  Thank you. 

DR. LAUBER: Thank you,  Mike .  I a p o l o g i z e  f o r  g i v i n g  
you t h i s  h o t  p o t a t o ,  b e c a u s e  i t  is, a s  M i k e  s a i d ,  one  o f  t h e  
l e a s t  w e l l - d e f i n e d  and I t h i n k  you 've  done a remarkably  good 
j o b  w i t h  i t .  
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A r e  t h e r e  comments and /o r  q u e s t i o n s  f o r  Working Group 
V? Har ry  Or l ady  h a s  one .  

CAPT. ORLADY: Harry  Or l ady  from Bat te l le .  I t h i n k  
t h e r e ' s  a n o t h e r  way t o  u s e  t h e  a i r p l a n e  for  LOFT t r a i n i n g  
and even f o r  r e s o u r c e  mangement t r a i n i n g  t h a t ' s  p r o b a b l y  t h e  
most  c o s t  e f f e c t i v e  o f  a l l  b e c a u s e  i t  d o e s n ' t  c o s t  a n y t h i n g .  
T h a t  is t o  a g g r e s s i v e l y  s u p p o r t  i n c i d e n t  r e p o r t i n g ,  b e c a u s e  
i f  you t h i n k  o f  i t ,  t h e  v e r y  a c t  o f  r e p o r t i n g  a n  i n c i d e n t  
r e q u i r e s  -- w e l l ,  f i r s t  o f  a l l ,  t h e  i n c i d e n t  is someth ing  
t h a t  p e o p l e  wou ldn ' t  want t o  happen. I t ' s  an  unwanted 
o c c u r r e n c e .  And t h e  v e r y  a c t  o f  r e p o r t i n g  and a n a l y z i n g  i t  
p r o v i d e s  g r e a t e r  i n s i g h t  and awareness  o f  t h a t  p a r t i c u l a r  
problem. I t ' s  h i g h l y  s p e c i a l i z e d ,  i t ' s  i n d i v i d u a l i z e d ,  i t  
d e a l s  w i t h  e x a c t l y  t h e  problem t h a t  t h a t  p a r t i c u l a r  crew had 
a t  t h e  t i m e ,  I t  c e r t a i n l y  d o e s n ' t  c o v e r  t h e  whole spec t rum 
o f  LOFT o r  r e s o u r c e  management t r a i n i n g .  I t  h a s  a n o t h e r  
i n t e r e s t i n g  a s p e c t ,  and one  o f  t h e  more s u b t l e  o n e s  was t h e  
o n e  t h a t  I t h i n k  Hugh Drummond d e a l t  w i t h ,  and  I ' v e  
f o r g o t t e n  whether  h e  used t h e  term s e l f - a c t u a l i z a t i o n  o r  
s e l f - r e a l i z a t i o n ,  b u t  p i l o t s  f e e l  b e t t e r  a f t e r  r e p o r t i n g  
a b o u t  t h e  whole i n c i d e n t ,  and  i f  t h e y  u s e  t h e  ASRS s y s t e m ,  
w h i c h  I would h i g h l y  recommend, o f  c o u r s e ,  i t  h a s  a n o t h e r  
a d v a n t a g e ,  a p a r t i c u l a r  a d v a n t a g e  i f  t h e y  g e t  a c a l l  back 
w i t h  i t ,  b e c a u s e  t h e y  g e t  a s y m p a t h e t i c  rehash  o f  t h e i r  
i n c i d e n t  and some of t h e  i s sues  i n v o l v e d  and i n v a r i a b l y  end 
up f e e l i n g  b e t t e r .  I t ' s  n o t  s u r p r i s i n g  a t  a l l  and n o t  
unusua l  t o  have t h e  men s a y  a s  a r e s u l t  o f  t h i s  i n c i d e n t ,  
I ' m  chang ing  my p r o c e d u r e  o r  I ' m  r e e v a l u a t i n g  t h i n g s ,  and i t  
d o e s n ' t  c o s t  you a n y t h i n g .  B u t  p a s s i v e  s u p p o r t  o f  t h e  
program I d o n ' t  t h i n k  is  a p p r o a c h i n g  anywhere n e a r  i t s  
p o t e n t i a l .  

CAPT. SELE: The p o i n t  i s  w e l l  t a k e n .  I t h i n k  t h a t  I 
made t h e  comment e a r l i e r ,  t h a t  w e  a t  o u r  company r e q u i r e  t h e  
p i l o t s  i n v o l v e d  i n  any i n c i d e n t  t o  wr i te  t h a t  i n c i d e n t  t o  
u s .  I have  a whole  mounta in  o f  t h e s e  i r r e g u l a r i t y  r e p o r t s ,  
a s  w e  c a l l  them, b u t  i f  i t ' s  a n y t h i n g  i n v o l v i n g  any  a r e a  
t h a t  I f e e l  would be  b e n e f i c i a l  t o  anyone else,  t o  t h e  crew, 
t o  A i r  Wiscons in ,  t o  t h e  res t  o f  t h e  a v i a t i o n  community, I 
h i g h l y  encourage  t h e  i n d i v i d u a l s  t o  s u b m i t  t h o s e  t o  ASRS, I 
t h i n k  i t  is an  e x c e l l e n t  example,  and I a g r e e  w i t h  your  
a n a l o g y  t h e r e ,  i f  t h e y  wr i t e  i t  down, t h e y ' v e  had a c h a n c e  
t o  v e n t i l a t e  t h e i r  f e e l i n g s  o n  t h e  i s s u e ,  and  once  i n  a w h i l e  
t h a t  h e l p s  c l e a r  t h e  a i r  a g r e a t  d e a l ,  a n d  i t  is  an  
e x c e l l e n t  t o o l .  

A VOICE: I t  came o u t  v e r y  e a r l y  i n  o u r  t a l k  y e s t e r d a y  
a l l  of  u s  engage  i n  LOFT, w e  j u s t  d i d n ' t  know what i t  was. 
Most of t h e  p e o p l e  i n  t h e  room here have  been th rough  
p r o v i n g  t e s t s  of o n e  form o r  a n o t h e r ,  and a t  Simmons 
A i r l i n e s ,  w e  j u s t  went  t h r o u g h  a 121  w i t h  a S h o r t s  360. I 
know Suburban h a s  gone  t h r o u g h  i t  r e c e n t l y  and A i r  
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Wiscons in .  And i f  you l o o k  a t  t h e  LOFT i n  t h e  c o n t e x t  o f  
p r o v i n g  r u n s ,  on  t h e  a i r p l a n e ,  what  y o u ' r e  a c t u a l l y  g e t t i n g  
is  a l i n e - o r i e n t e d  f l i g h t  t e s t  d u r i n g  t h e  p r o v i n g  t e s t ,  and 
a l l  of t h e  p i l o t s  i n  o u r  company t h a t  p a r t i c i p a t e d  i n  t h e  
p r o v i n g  r u n s  r e c e i v e d  v a l u a b l e  LOFT t r a i n i n g .  However, a s  
s o o n  a s  t h a t  i s  o v e r ,  o u r  t r a i n i n g  r e v e r t s  back t o  
j u s t  p a s s i n g  t h a t  FAA c h e c k  r i d e .  And s o  t h a t  c a u s e  l o s t .  
Many o f  o u r  p i l o t s  come a l o n g  a f t e r  t h e  p r o v i n g  t e s t s .  So I 
t h i n k  t h a t  is r e a l l y  what LOFT is a l l  a b o u t ,  c a r r y i n g  t h e  
p r o v i n g  r u n s  down t h e  l i n e  t o  everybody e lse  w i t h i n  t h e  
company, h o p e f u l l y  g o i n g  t h r o u g h  a l l  t h e  p o s s i b l e  s c e n a r i o s  
t h a t  go a l o n g .  We a l l  do  i t  i n  t h e  i n i t i a l  o p e r a t i n g  
e x p e r i e n c e  t o  a c e r t a i n  e x t e n t ,  however ,  w i t h  p a s s e n g e r s  on  
boa rd  t h e  a i r c r a f t ,  y o u ' r e  v e r y  l i m i t e d  i n  what you can  d o  
w i t h  a crew. So w e  d i d  d i s c u s s  y e s t e r d a y  hav ing  t o  u s e  t h e  
a i r p l a n e  f o r  d e d i c a t e d  f l i g h t s  t o  o p e r a t e  r e a l  LOFT 
s c e n a r i o s  . 

DR. LAUBER: E x c e l l e n t  comment. Okay. Thank you, 
a g a i n .  

The l a s t  working g r o u p  w e ' l l  h e a r  from t h i s  morning ,  
Working Group V I ,  also had a d i f f i c u l t  t o p i c  a r e a  t o  d e a l  
w i t h ,  i n  t h a t  w e  were opening  up t h e  whole q u e s t i o n  o f  
i n n o v a t i v e  a p p r o a c h e s  t o  recurrent  t r a i n i n g  programs. Hank 
Noon o f  Command Airways was t h e  i n d u s t r y  cha i rman o f  t h i s ,  
Miles Murphy was t h e  NASA co-chairman.  
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INNOVATIVE APPROACHES TO RECURRENT T R A I N I N G  

Chairman: Hank Noon, Command Airways 
Co-chairman: Miles Murphy, NASA 

CAPT. NOON: W e  e l e c t e d  t o  u s e  t h e  p a n e l  approach .  I f  
Guy Crow is h e r e ,  we'd l i k e  t o  have  him j o i n  u s .  F r a n c i s  
Cash from PBA had a g r e e d  t o  s i t  o n  t h e  p a n e l ,  b u t  
u n f o r t u n a t e l y  h e  was ca l led  home t h i s  morning.  

We had a v e r y  l a r g e  working group.  The re  were 15  o f  u s  
i n  t h e  room d i s c u s s i n g  t h e s e  problems o f  recurrent t r a i n i n g ,  
and we had q u i t e  a wide r a n g e  o f  p e o p l e  from s m a l l  o p e r a t o r s  
on  up t o  t h e  v e r y  l a r g e  o p e r a t o r s ,  and  so it was a v e r y  
d i v e r s e  g r o u p  and a l o t  o f  d i s c u s s i o n  b e f o r e  w e  r e a l l y  were 
a b l e  t o  s e t t l e  down t o  p u t  some i d e a s  o n  pape r .  I t  was a 
s u r p r i s i n g l y  a c t i v e  g r o u p ,  v e r y  b r i g h t  and a l o t  o f  
e n t h u s i a s m  and a l o t  o f  i d e a s ,  S i n c e  w e  r a n  so l a t e ,  most 
o f  t h e  p a r t i c i p a n t s  had t o  r u n  f o r  t h e  bus ,  and Miles Murphy 
and I f i n i s h e d  up making a v e r y  b r i e f  o u t l i n e .  W e  w i l l  go 
t h r o u g h  o u r  o u t l i n e  and t r y  t o  f i l l  i t  o u t  a s  w e  go  a l o n g .  

The f i r s t  t h i n g  w e  d i d  was t o  q u e s t i o n  whether  
r e c u r r e n t  t r a i n i n g  is n e c e s s a r y .  I t  was unanimously 
r e a f f i r m e d  t h a t  t h e r e  is a need f o r  recurrent t r a i n i n g ,  and 
t h a t  i t  is a v e r y  i m p o r t a n t  e l e m e n t  i n  e v e r y  t r a i n i n g  
program , 

We t r i e d  t o  s e t  down some o b j e c t i v e s  o f  recurrent 
t r a i n i n g .  The f i r s t  one  is  t o  f u l f i l l  l e g a l  r e q u i r e m e n t s ,  
The second is t o  f i t  t h e  needs  o f  t h e  a i r l i n e s ,  and i n  t h i s  
r e g a r d ,  w e  f e l t  t h a t  i t  may r e q u i r e  some t y p e  o f  p e t i t i o n  t o  
c h a n g e  FAR'S so  t h a t  i n n o v a t i o n  is encouraged ,  and I t h i n k  
t h a t  RAA h a s  a l r e a d y  s t a r t e d  t o  work on t h a t ,  So w e  d i d n ' t  
g o  any  f u r t h e r .  I 

Number t h r e e  is t h a t  i n c o r p o r a t i o n  o f  c o c k p i t  r e s o u r c e  
management is an  a b s o l u t e  n e c e s s i t y ,  

Number Four is  program g u i d e l i n e s ,  Needs and 
o b j e c t i v e s  d e r i v e d  from a n a l y s i s ,  i n c l u d i n g  c o c k p i t  r e s o u r c e  
management m u s t  be  deve loped  and i n c o r p o r a t e d .  Mr, Murphy, 
d o  you want t o  comment o n  any o f  t h e s e  a s  we go  a long?  

MR, MURPHY: 1'11 i n d i c a t e  someth ing  t h a t  was p o i n t e d  
o u t ,  t h a t  g u i d e l i n e s  m u s t .  b e  t a i l o r e d  t o  t h e  company's 
p i l o t s  and o p e r a t i o n s  -- ( t h a t  t h e y  m u s t  b e  more t h a n  
g e n e r a l  g u i d e 1  i n e s ,  

CAPT. NOON: I t h i n k  i n i t i a l l y  i n  v i ew o f  t h e  f a c t  t h a t  
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w e  a r e  g e t t i n g  i n t o  someth ing  new f o r  many o f  t h e  a i r l i n e s  
and some o f  them have  o b v i o u s l y  s t a r t e d  a program t o  
i n c o r p o r a t e  c o c k p i t  r e s o u r c e  management and LOFT p r i n c i p l e s .  
B u t  s i n c e  t h i s  is new t o  most  o f  t h e  a i r l i n e s  h e r e  i t  is 
time t o .  s y s t e m a t i c a l l y  a n a l y z e  t h e  t a s k s  t h a t  must b e  
per formed,  t a i l o r  t h e  t r a i n i n g  program t o  meet t h e  n e e d s ,  
e s t a b l i s h  s t a n d a r d s  t h a t  have  t o  b e  met, and d e t e r m i n e  t h e  
s k i l l s  and knowledge needed ,  and t h e i r  a v a i l a b i l i t y ,  

The n e x t  t h i n g  d i s c u s s e d  was how t o  meet o b j e c t i v e s ,  
c o n s i d e r i n g  b o t h  and c o s t  e f f e c t i v e n e s s  s i n c e  w e  a r e  a l l  
c o s t  c o n s c i o u s ,  

Another  s u g g e s t i o n  w a s  t h a t  w e  need a c o n t i n u o u s  
f e e d b a c k  sys tem;  b o t h  t o  m a i n t a i n  t h e  program and t h e  
s t a n d a r d ,  o r  t o  change  them a s  needed.  

One t h i n g  t h a t  c o n t i n u a l l y  k e p t  coming up was t h a t  t h e  
g r o u p  hoped t h a t  RAA would s u p p l y  t h e  l e a d e r s h i p  t o  d e v e l o p  
a n  o v e r a l l  program t h a t  e a c h  a i r l i n e  c o u l d  t a i l o r  t o  i t s  
needs .  Another i d e a  was t h a t  a t r a i n i n g  g r o u p  b e  
e s t a b l i s h e d  w i t h i n  RAA. Another  s u g g e s t i o n  was t o  m a k e  u s e  
o f  a c c i d e n t /  i n c i d e n t  a n a l y s i s ,  p o s s i b l y  c o n s u l t i n g  w i t h  
NASA t o  p r o v i d e  t h e  d a t a  and f i g u r e s  a s  t o  where w e  s h o u l d  
p u t  o u r  emphas is  when w e  d o  r ecu r ren t  t r a i n i n g .  

MR. MURPHY: J u s t  t o  add t o  t h a t ,  I t h i n k  B i l l  Reynard 
ment ioned  r i s k  a s s e s s m e n t ,  and t h a t  seernec! t o  b e  t h e  c o n c e r n  
o f  many o f  o u r  group:  n o t  knowing e x a c t l y  what some o f  t h e  
r i s k s  were w i t h  r e s p e c t  t o  s p e c i f i c  t a s k s ,  and hence ,  
t r a i n i n g  p r i o r i t i e s .  It  was f e l t  t h a t  a n a l y s i s  o v e r  t h e  
i n d u s t r y  was needed ,  and t h a t  w e  now have  more f o r  t h e  l a r g e  
c a r r i e r s  t h a n  f o r  t h e  s m a l l  carr iers ,  o r  commuters. 

CAPT. NOON: W e  c o u l d  see where w e  p r e t t y  w e l l  narrowed 
i t  down t o  t h e  h i g h e s t  r i s k  a r e a s  i n  t h e  t a k e o f f  and i n i t i a l  
c l imb-out  reg ime,  and a l s o  t h e  approach  and  l a n d i n g  b u t  t h a t  
i s n ' t  s p e c i f i c  enough, What w e  would l i k e  is some d a t a  a s  
t o  t h e  h i s t o r y  o f  t h e s e  a c c i d e n t s ,  e x a c t l y  what i t  is i n  t h e  
human f a c t o r s  t h a t  causes t h e  most  a c c i d e n t s ,  and z e r o  i n  on 
them and t r y  t o  f i n d  a way t o  t r a i n  t h e  crews t o  avo id  them. 
A t  l e a s t  make t h e  crews aware  of  t h e  d a n g e r s  i n  t h e s e  
p a r  t i c  u l  a r  e l  emen ts . 

MR, MURPHY: One o t h e r  s u g g e s t i o n  i n  t h i s  area w a s  t h a t  
i t  might  b e  good t o  have  a semina r  f a r  t r a i n i n g  t r a i n e r s  
t h a t  was sponsored  by t h e  RAA. 

CAPT. NOON: Same o f  t h e  reasons t h a t  were g i v e n  by t h e  
g r o u p  was t h a t  t h e y  f e l t  i t  would be  l ess  e x p e n s i v e  o v e r a l l  
i f  t h e  RAA c o u l d  p u t  t o g e t h e r  some k ind  o f  a program r a t h e r  
t h a n  t h e  i n d i v i d u a l  a i r l i n e s  t r y i n g  t o  go o u t  and h i r e  
c o n s u l t a n t s  o r  o b t a i n  t h e  n e c e s s a r y  e x p e r t i s e ,  t h a t  some o f  
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them j u s t  d o n ' t  have t h e  r e s o u r c e s  t o  do  it, and p o s s i b l y  i n  
some way i t  c o u l d  be  c o n s o l i d a t e d  by t h e  RAA. 

MR. MURPHY: A l s o ,  t h e r e  were s e v e r a l  S u g g e s t i o n s  i n  
o u r  g r o u p  f o r  g e n e r a t i n g  v i d e o  t r  n i n g  t a p e s .  T h a t  p o i n t  
h a s  been made by some of  t oups ,  a s  h a s  t h e  i d e a  
o f  a l i s t  o f  a p p r o p r i a t e  t r a i n i n g  d e v i c e s .  I t  was s u g g e s t e d  
t h a t  RAA and NASA p a r t i c i p a t e  o r  p e r h a p s  take  a c e n t r a l  r o l e  
here.  

CAPT, NOON: Some o f  t h e  program e l e m e n t s  a r e :  ground 
s c h o o l ,  w i t h  s u c h  t h i n g s  a s  v i d e o  t a p e s ,  which s h o u l d  be  
i n t e r e s t i n g ,  s t i m u l a t i n g  and m o t i v a t i n g .  I f  you d o n ' t  ho ld  
t h e i r  i n t e r e s t ,  t h e y  a r e  n o t  r e a l l y  g o i n g  t o  p a r t i c i p a t e  and 
b e n e f i t  from it. 

Two, t r a i n i n g  d e v i c e s ,  c r e d i t  s h o u l d  be g i v e n .  f o r  u s e  
o f  p a r t  t a s k  s i m u l a t o r s  o r  t r a i n i n g  d e v i c e s  and t h e  optimum 
u s e  o f  t h e  d e v i c e s .  Again,  I t h i n k  a l o t  h a s  been s a i d  
a b o u t  s i m u l a t o r s  and t h e  problem o f  t h e i r  c o s t .  Use of a 
s i m u l a t o r  o r  t r a i n i n g  d e v i c e  is t h e  i d e a l ,  Using an 
a i r c r a f t  f o r  t r a i n i n g  works,  o b v i o u s l y ,  b u t  one  drawback t o  
t r a i n i n g  i n  t h e  a i r c r a f t  is t h a t  t h e  i n s t r u c t o r  m u s t  occupy 
o n e  p i l o t  s e a t ,  whereas  i n  a s i m u l a t o r  you c a n  have  t h e  
i n s t r u c t o r  s t a n d i n g  back w h i l e  t h e  c a p t a i n  and f i r s t  o f f i c e r  
work t o g e t h e r  a s  a team, W e  t h i n k  t h a t ' s  an  i m p o r t a n t  
e l e m e n t .  

Number t h r e e ,  s i m u l a t i o n ,  I t h i n k  t h a t ' s  been cove red  
p r e t t y  w e l l  a l r e a d y .  

One un ique  i d e a  came o u t  i n  r e g a r d  t o  usage ,  T h a t  was 
t h e  p o s s i b i l i t y  o f  g e t t i n g  c r e d i t  f o r  o b s e r v i n g  a p i l o t ,  
who's soon  d u e  f o r  r e c u r r e n t  t r a i n i n g ,  d o i n g  one o f  t h e  
i tems t h a t  is o n  . the  p r o f i c i e n c y  c h e c k  w h i l e  he  is on  t h e  
l i n e .  The i d e a  is f o r  i t  t o  be l e g a l l y  p o s s i b l e  t o  s i g n  
t h a t  i t e m  o f f  o n  h i s  p r o f i c i e n c y  c h e c k  and n o t  r e p e a t  t h a t  
item. I d o n ' t  know whether  t h e  FAA would buy t h a t  c o n c e p t ,  
b u t  f o r  most o f  u s  t h e  o p e r a t i o n  is s u c h  t h a t  o u r  check  
a i rmen  a r e  o u t  d o i n g  l i n e  c h e c k s  o r  even f l y i n g  a s  p i l o t  i n  
command. There  is a l s o  t h e  p o s s i b i l i t y  o f  d o i n g  some of  
t h i s  check ing  on t h e  l i n e  and s i g n i n g  i t  o f f .  I t  would be  
done  under a c t u a l  c o n d i t i o n s  p r o b a b l y  w i t h  a heavy a i r p l a n e  
v e r s u s  a l i g h t  t r a i n i n g  a i r p l a n e ,  and 1 t h i n k  i t  h a s  some 
merit and w e  s h o u l d  e x p l o r e  i t ,  anyway. 

To summarize,  w e  have t o  s y s t e m a t i c a l l y  a n a l y z e  what w e  
need i n  t h e  way o f  r e c u r r e n t  t r a i n i n g ,  and s t a r t  o f f  w i t h  a 
f r e s h  program t h a t  w i l l  i n c o r p o r a t e  t h e  c o c k p i t  r e s o u r c e  
management and t h e  LOFT p r i  

MR. MURPHY: 0 a d d i t i o n a l  conce rn  w i t h  r e s p e c t  t o  
c o c k p i t  r e s o u r c e  management was t h e  one-man v e r s u s  two-man 
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crews. I know C l a y  mentioned t h a t  i n t e r p e r s o n a l  i n t e r a c t i o n  
w i t h i n  t h e  c o c k p i t  was a ma jo r  f o c u s  o f  CRM a s  t h e y  
a d d r e s s e d  it. B u t  t h e r e  was a l o t  o f  c o n c e r n  e x p r e s s e d  
a b o u t  r e s o u r c e  management f o r  one  man crews, and  a 
r e c o g n i t i o n  t h a t  a l t h o u g h  r e q u i r e m e n t s  would d i f f e r ,  t h e r e  
was a l a r g e  p o t e n t i a l  f o r  r e s o u r c e  management a p p l i c a t i o n  
t h e r e .  

Another  t h i n g  w i t h  r e s p e c t  t o  r e s o u r c e  management was 
t h a t  i t  s h o u l d .  be  i n t r o d u c e d  i n  i n i t i a l  ground s c h o o l  and 
k e p t  a s  a major  p a r t  o f  t h e  ground s c h o o l  t h r o u g h o u t  
recurrent t r  a i n  ing  . 

Another  c o n c e r n  was w i t h  p i l o t  i n  command v e r s u s  second 
i n  command. Some a i r l i n e s  have  crew members who have  o n l y  
f lown a s  p i l o t  i n  command i n  a s i n g l e  p i l o t  o p e r a t i o n  p r i o r  
t o  coming t o  a two-man o p e r a t i o n .  I n i t i a l  t r a i n i n g  was t h e  
ma jo r  i s s u e  h e r e :  d o i n g  someth ing  a b o u t  r e s o u r c e  management 
t r a i n i n g ,  b u t  t h e r e  were p o s s i b l y  some r e c u r r e n t  t r a i n i n g  
i s sues  a l s o .  I t  was p o i n t e d  o u t  a s i m p l i f i e d ,  LOFT-like 
s c e n a r i o  c o u l d  be  done  u s i n g  two c h a i r s  and a c a r d b o a r d  
mockup, t h a t  you d i d n ' t  have t o  have  a f u l l - t i m e  s i m u l a t o r  
o r  t r a i n i n g  d e v i c e  t o  h a n d l e  t h a t  problem. One g r o u p  member 
l a t e r  i d e n t i f i e d  one o f  h i s  c o n c e r n s  t h a t  was n o t  d i s c u s s e d  
i n  t h e  s p e a k i n g  s e s s i o n :  r e c u r r e n t  t r a i n i n g  s h o u l d  m o t i v a t e  
c o n t i n u o u s  l e a r n i n g  t h r o u g h o u t  t h e  y e a r ,  and n o t  be looked  
a t  a s  o c c u r r i n g  o n l y  d u r i n g  t h e  t r a i n i n g  day.  

CAPT. CROW: T h i s  is s o r t  o f  an a d d i t i o n a l  summary. I n  
o u r  d i s c u s s i o n  we a l l  acknowledged a g a i n  t h a t  i n  a l l  p h a s e s  
o f  l i f e ,  modern day  p e r s o n a l  l i f e  and o c c u p a t i o n a l ,  ongoing  
t r a i n i n g ,  r e f r e s h e r s ,  r e t u r n s ,  wha teve r ,  i s  a b s o l u t e l y  
n e c e s s a r y  t o  s u r v i v e  i n  t h e  chang ing  a tmosphe re  and 
env i ronmen t .  So once  w e  acknowledge t h a t ,  w e  m u s t  a t t e m p t  
t o  s i m u l a t e  and t o  u s e  a l l  t h e  d e v i c e s  p o s s i b l e  t o  make  t h e  
t r a i n i n g  a s  mean ingfu l  and a s  o b j e c t i v e  as p o s s i b l e .  Too 
o f t e n  t r a i n i n g  by o p e r a t o r s  is approached  w i t h  t h e  idea o f  
mee t ing  a l e g a l  o b l i g a t i o n ,  l e t ' s  d o n ' t  go th rough  t h a t  
a g a i n .  We m u s t  a c c e p t  t h e  f a c t  t h a t  t r a i n i n g  i s '  e s s e n t i a l  
and w i l l  pay d i v i d e n d s ,  o b v i o u s l y ,  i n  s a f e t y  r e c o r d s  and s o  
f o r t h .  A l l  t h e  o t h e r  p a n e l s  have  d i s c u s s e d  v a r i o u s  ways 
t h a t  w e  c a n  hype up, i f  you w i l l ,  t h e  t r a i n i n g  t o  make i t  
more i n t e r e s t i n g  and mean ingfu l  t o  t h e  p a r t i c i p a n t s .  

CAPT. NOON: T h e r e  a r e  j u s t  a c o u p l e  o f  o t h e r  
m i s c e l l a n e o u s  items. I t  was p o i n t e d  o u t  t o  u s  t h a t  t h e  
p e o p l e  who r e a l l y  have  s t u d i e d  t h e s e  t r a i n i n g  programs s a y  
t h a t  a d e v i c e  d o e s n ' t  n e c e s s a r i l y  have  t o  e x a c t l y  d u p l i c a t e  
t h e  a i r p l a n e  t o  have  v a l u e .  I n  o t h e r  words,  i n  t h e  p a s t ,  
t h e  g o v e r n i n g  c o n c e p t  was t h a t  t r a i n i n g  had t o  b e  done  i n  an 
a i r p l a n e  t o  have v a l u e ,  o r  some d e v i c e  t h a t  f e l t  e x a c t l y  
l i k e  t h e  a i r p l a n e .  I t  was a l s o  p o i n t e d  o u t  t h a t  e x p e r i e n c e  
now i n d i c a t e s  t h a t  t h i s  i s n ' t  n e c e s s a r i l y  t r u e ,  t h a t  you c a n  
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have  a r e a s o n a b l e  t r a i n i n g  d e v i c e  and do  a maneuver t h a t  
d o e s n ' t  e x a c t l y  f e e l  l i k e  t h e  a i r p l a n e ,  y e t  t h e  e x p e r i e n c e  
c a n  t r a i n  you t o  h a n d l e  a s i m i l a r  s i t u a t i o n  i n  t h e  a i r p l a n e .  
I n  f a c t ,  when a p e r s o n  so t r a i n e d  d o e s  s u b s e q u e n t l y  pe r fo rm 
i n  t h e  a i r p l a n e ,  h e  o r  s h e  d o e s  j u s t  a s  well a s  i f  t h e  
d e v i c e  e x a c t l y  d u p l i c a t e d  t h e  a i r p l a n e .  I t h i n k  t h i s  i d e a  
o p e n s  up some new t h i n k i n g  on  t h e  u s e  o f  d e v i c e s  t h a t  a r e  
n o t  n e c e s s a r i l y  f u l l  s i m u l a t o r s .  

One o t h e r  t h o u g h t  is t h a t  any  way o f  mechaniz ing  h a s  an  
a d v a n t a g e  of r e d u c i n g  c o s t ,  b u t  a l s o  b e t t e r  s t a n d a r d i z a t i o n  
and more c o n s i s t e n c y  i n  t h e  t r a i n i n g  because  i n s t r u c t o r  
v a r i a n c e  is e l i m i n a t e d .  One i n s t r u c t o r  may c o v e r  one  p o i n t  
more t h a n  a n o t h e r ,  o r  s h e  o r  h e  may even  o m i t  a p o i n t  w i t h  
o n e  s t u d e n t  and p i c k  i t  up and spend more time on it  w i t h  
a n o t h e r  s t u d e n t .  So, t h e r e  c o u l d  be  more c o n s i s t e n c y  i n  a 
mechanized program t h a n  i n  a program t h a t  u s e s  an 
i n s t r u c t o r .  Of c o u r s e  s u c h  an approach  s h o u l d  c o n t a i n  t h e  
p r o v i s o  t h a t  someone b e  r e a d i l y  a v a i l a b l e  t o  answer 
q u e s t i o n s  n o t  a d e q u a t e l y  c o v e r e d  by t h e  mechan ica l  program. 

MR. MURPHY: Two o t h e r  c o n c e r n s  were e x p r e s s e d ;  and 
t h e y  may r e a l l y  b e  one:  F i r s t ,  how t o  e v a l u a t e  a l t e r n a t i v e  
t r a i n i n g  methods i n  terms o f  e f f e c t i v e n e s s .  How d o  you 
measure?  T h a t  is an  o l d  problem t h a t  was r e a l l y  b r o u g h t  o u t  
s e v e r a l  times i n  ou r  g roup .  The second was how t o  e n s u r e  
t h a t  needed b e h a v i o r  changes  a r e  b e i n g  produced by t h e  
t r a i n i n g  program. I t h i n k  t hese  two c o n c e r n s  may c o l l a p s e  
t o :  how do  you measure o r  e v a l u a t e  t h e  e f f e c t s  o f  s p e c i f i c  
t r a i n i n g  c o n t e n t  and methodology b o t h  i n  t h e  s h o r t  and l o n g  
run?  

CAPT. NOON: I t  would seem a s  though i f  you went i n t o  
t h a t  kind of  a program you would have  t o  run  a c e r t a i n  
number o f  s t u d e n t s  i n  t h e  s i m u l a t i o n ,  wha teve r  i t  happens  t o  
b e ,  and t h e n  t e s t  them i n  t h e  a i r p l a n e  t o  see i f  i t  r e a l l y ,  
t r u l y  was e f f e c t i v e .  

MR. MURPHY: Y e s ,  and I migh t  have  concluded  my 
s t a t e m e n t  by s a y i n g  t h a t  measurement  and e v a l u a t i o n  
methodology is an a p p r o p r i a t e  r e s e a r c h  a r e a  f o r  NASA. During 
some l a t e r  t h i n k i n g  I deve loped  a mnemonic t h a t  summarizes 
and g i v e s  a g e n e r a l  s e q u e n c e  f o r  t h e  ma jo r  t r a i n i n g  program 
d e v e l o p m e n t a l  s t e p s  t h a t  w e  d i s c u s s e d .  I n  t h a t  i t  may be 
u s e f u l  t o  o t h e r s ,  I o f f e r  i t  h e r e :  A "NEED" approach  t o  
t r a i n i n g  where N = Needs a s s e s s m e n t ,  E = E l e m e n t s  o f  
I n s t r u c t i o n a l  C o n t e n t ,  E = E v a l u a t i o n  P r o c e d u r e s ,  and  D = 
D e v i c e s  . 

CAPTONOON: T h e s e  seem t o  b e  t h e  more i m p o r t a n t  p o i n t s  
and t h e  h i g h l i g h t s  o f  o u r  g r o u p ' s  e f f o r t s ,  and t h a t ' s  a l l  we  
have  u n l e s s  someone h a s  q u e s t i o n s .  
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DR, LAUBER: Thank you, gent lemen.  Any q u e s t i o n s  o r  
comments t h a t  you want  t o  d i r e c t  toward Working Group VI? 

I t h i n k  o n e  t h e  i s s u e s  t h a t  you 
r e s o u r c e  manageme t o  t h e  s i n g l e -  
a n  i m p o r t a n t  con  I t h i n k  t 
r e s o u r c e  manageme p l y  t h e  i n t e r p e r  
i t ,  

Any comments o r  q u e s t i o n s ?  Y e s ,  w e  have one h e r e ,  

MR. SCHOBER: I t h i n k  o n e  of  t h e  items t h a t ' s  been 
a l l u d e d  t o  t h r o u g h o u t  t h e  program b u t  r e a l l y  n e v e r  made 
e x p l i c i t  was t h e  f a c t  t h a t  by  a l a r g e  most f l i g h t  and 
ground i n s t r  tars' background r n e d u c a t i o n ,  
and y e t  a l o t  f t h e  items we're b r  e t o  d o  w i t h  
s u c h  f a c t o r s  a s  i n s t r u c t i o n a l  desi  r e a l l y  have  
t h e  backgro  d f o r  t h p a t .  W e  r e a l l y  n l p  i n  t h a t  
a r e a ,  I t h i n k ,  

CAPT. NOON: W e l l ,  I would s a y  t h a t  t h i s  would be  p a r t  
o f  t h e  s y s t e m a t i c  e v a l u a t i o n  o r  a n a l y s i s  o f  what o u r  needs  
a r e ,  and t h e n  f i n d  t h e  means t o  a c h i e v e  t h e  t r a i n i n g  
ob  j ecti v e s  . 

MR. SCHOBER: Y e s ,  i t ' s  t h a t  e v a l u a t i o n  p r o c e s s  t h a t  w e  
r e a l l y  need some g u i d a n c e  on ,  and I t h i n k  t h a t ' s  an  a r e a  
p r o b a b l y  where  N A S A  c a n  h e l p  u s  o u t ,  

DR, LAUBER: Y e s ,  N A S A  c a n  p o s s i b l y  b e  o f  some h e l p  i n  
t h a t ,  a l t h o u g h ,  I would e n c o u r a g e  you t o  r e s o r t  t o  r e s o u r c e s  
t h a t  a l r e a d y  e x i s t  i n  t h a t  a r e a ,  and p e r h a p s  th rough  t h e  RAA 
a g a i n ,  poo l  r e s o u r c e s ,  T h e r e  a r e  o r g a n i z a t i o n s  t h a t  a r e  i n  
t h e  b u s i n e s s  o f  p r o v i d i n g  t r a i n i n g  and a n a l y s i s  and 
c o n s u l t a t i o n  w i t h  regard t o  t h e  s t r u c t u r e  o f  t r a i n i n g  
programs.  I t h i n k  your  p o i n t  is v e r y  w e l l  t a k e n ,  t h a t  
e x p e r t i s e  d o e s  n o t  g e n e r a l l y  e x i s t  w i t h i n  i n d i v i d u a l  
c a r r i e r s  e x c e p t  f o r  t h e  l a r g e r  o n e s ,  and t h a t  i t  i s  
n e c e s s a r y  t o  draw o n  t h a t  k ind  of e x p e r t i s e  and p u l l  
t o g e t h e r  t o  d e s i g n  a n  a p p r o p r i a t e  t r a i n i n g  program. 

HR. BEWSON: Ed Carro l l  had made a comment b e f o r e  a b o u t  
s e t t i n g  up  s t a n d a r d s  -- t y p e  o f  p i l o t  c h a r a c t e r i s t i c s  
t h a t  y o u ' r e  l o o k i n g  and  t h e n  i n  a s c r e e n i n g  p r o c e d u r e  
s t a r t i n g  t o  t a r g e t  h o s e  and e v e n t u a l l y  i n c r e a s i n g  t h e  
m a t u r i t y  o f  s ,  One o f  t h e  t h i n g s  you might  want  t o  
c o n s i d e r  i n  n t  t r a i n i n g  and e v a l u a t i o n ,  e a c h  one  of  
t h e m  s e p a r a t e ,  s o  l i n k e d ,  So t h a t  a s  set a p e r s o n  
model i n  p l a c e  t y p e  o f  p i l o t  t h a t  you 
w i t h  t h e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  t h a t  imatexy  f i t  
t h a t  p e r s o n  model ,  t h e n  you b e g i n  t o  b. o your  p i l o t  
g r o u p i n g  t h e  t y p e  of i n d i v i d u a l s  t h a t  f t h e  image t h a t  
y o u ' r e  l o o k i n g  f o r  down t h e  road .  Link  your  recurrent 
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t r a i n i n g  t o  t h e  management c h a r a c t e r i s t i c s  t h a t  you r e a l l y  
want  i n  t h e  c o c k p i t .  Begin t o  e s t a b l i s h  pe r fo rmance  
s t a n d a r d s  t h a t  a r e  measu rab le ,  t h a t  r e a l l y  g i v e  you so  
i d e a  a s  t o  t h e  e f f i c i e n c y  o f  t h e  p i l o t  and h i s  

b e g i n  t o  h o l d  s u p e r v i s o r s ,  c h i e f  p i  ts, e t  ce 
n t a b l e  f o r  t h e  m a t u r a t i o n  o f  t h e  pe  
c h  o f  t h e i r  p i l o t s .  As you i d e n t i f y  

t h e  deve lopmen ta l  meeds i n  t r a i n i n g ,  yo 
s u p e r v i s o r s  a c c o u n t a b l e  f o r  m a t u r i n g  t h o s e  p a r t i c u l a r  
pe r fo rmance  s t a n d a r d s  i n  t h e  p i l o t s  l e  t h e y ' r e  i n  t h e  
c o c k p i t .  Even though s c r e e n i n g ,  t r a i n i n g  and e v a l u a t i o n  a r e  
t h r e e  d i f f e r e n t  a r e a s ,  t h e y  do  have some o v e r l a p  and do  need 
t o  be a d d r e s s e d  i n  t h e  l i n k a g e  t y p e  o f  c o n c e p t .  

CAPT. NOON: I a g r e e  w i t h  you on t h i s ,  and I can  speak  
f o r  Command Airways and what w e  b a s e  o u r  e v a l u a t i o n  on. For 
a new h i r e ,  w e  have a p r o b a t i o n a r y  per iod- ,  and w e  e v a l u a t e  
him on h i s  p o t e n t i a l  a s  c a p t a i n ,  n o t  a s  a f i r s t  o f f i c e r .  We 
s t a r t  t h a t  p r o c e s s  r i g h t  from t h e  b e g i n n i n g  and ,  i n  f a c t ,  I 
h a v e  a meet ing  w i t h  t h e  p r e s i d e n t  o f  t h e  a i r l i n e  t h e  f i r s t  
Monday o f  e v e r y  month, and w e  r e v i e w  t h e  p e o p l e  t h a t  a r e  
s t i l l  i n  t h e  p r o b a t i o n a r y  p e r i o d  and comment on  t h e i r  
p r o g r e s s .  W e  have a p i l o t  r ev iew boa rd  who a l s o  l o o k s  a t  
t h e  e v a l u a t i o n  forms t h a t  w e  g e t .  W e  have a r e g u l a r  
program. The e v a l u a t i o n  forms g o  o u t  t o  t h e  c a p t a i n s  twice 
a month and t h e y  f i l l  them o u t  t o  d e t e r m i n e  i f  h e  is r e a d y  
t o  be a c a p t a i n ,  and whether  h e  h a s  t h e  p o t e n t i a l  of b e i n g  a 
c a p t a i n .  T h a t ' s  t h e  way w e  r e v i e w  t h e m ,  and I t h i n k  i t ' s  a 
v e r y  i m p o r t a n t  p o i n t ,  and we p r o b a b l y  d i d n ' t  a d d r e s s  i t  
b e c a u s e  w e  were f o c u s i n g  on t h e  r e c u r r e n t  t r a i n i n g ,  b u t  t h i s  
e v a l u a t i o n  p r o c e s s  c o u l d  w e l l  be  p a r t  o f  t h e  r e c u r r e n t  
t r a i n i n g  program. 

MR, CROW: As an  example,  I ' d  l i k e  t o  p o i n t  o u t  a 
t h o u g h t  t h a t  h a s  occured  t o  m e  o f  what t h i s  c o n f e r e n c e ,  t h i s  
s e m i n a r  is a l l  a b o u t ,  W e  m u s t  expand our  h o r i z o n s  i n  t h e  
a r e a  of t r a i n i n g .  An example I want  t o  c i t e  is t h a t  a f t e r  
many i n c i d e n t s  o r  a c c i d e n t s ,  o r  i r r e g u l a r i t i e s ,  e t  c e t e r a ,  I 
h a v e  s e e n  t h e  p i l o t s  i n v o l v e d  c a l l e d  i n  f o r  a p r o f i c i e n c y  
check .  "Something is wrong w i t h  t h e s e  p e o p l e ,  l e t ' s  t a k e  a 
l o o k  a t  them." I b e l i e v e -  I ' v e  y e t  t o  see one f a i l  on t h i s  
p r o f i c i e n c y  check  done  immedia t e ly  a f t e r w a r d s .  So maybe t h e  
t h i n g s  we've been t r a i n i n g  i n  t h e  t r a d i t i o n a l  maneuvers  and 
t h e  h a n d l i n g  of t h e  s y s t e m ,  and t h e  methods we've been u s i n g  
a r e n ' t  d o i n g  t h e  j o b ,  b e c a u s e  a f t e r  t h e y ' v e  been invo lved  i n  
t h e s e  t h i n g s ,  t h e y  c a n ,  i n  most c a s e s ,  d e m o n s t r a t e  
p r o f i c i e n c y .  So I t h o u g h t  I ' d  l i k e  t o  b r i n g  t h a t  o u t  a s  t h e  
v e r y  ep i tome  o f  w h a t  we're t a l k i n g  a b o u t ,  t h a t  t h e y  m u s t  
r e a c h  o u t  and d e c i d e  what i s  needed i n  t r a i n i n g .  

DR. LAUBER: M i k e  Yocum had h i s  hand up. 

CAPT, YOCUM: M i k e  Yocum, Pennsy lvan ia  A i r l i n e s .  I ' d  
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j u s t  l i k e  t o  comment on t h e  s i n g l e - p i l o t  i s s u e  a s  i t  
p e r t a i n s  t o  r e s o u r c e  management, and  p e r h a p s  i n  o u r  
p r e s e n t a t i o n  w e  d i d n ' t  t o u c h  s t r o n g l y  enough on  t h e  
i m p o r t a n c e  o f  r e s o u r c e  management r s i n g l e  p i 1  
o p e r a t i o n s .  I t h i n k  I c a n  i d e n t i f y  a t t l e  b i t  w i t h  t h  
and  p e r h a p s  you c a n  a l s o ,  t h a t  each n e  o f  u s  beco  
i n v o l v e d  i n  p c r s o n a l  management t o  re  p e r h a p s  w e  have  
m e e t i n g s  w i t h  o u r s e l v e s  t o  d e t e r m i n e  o u r  d i r e c t i o n ,  whether  
o r  n o t  we're r e a c h i n g  o u r  g o a l s ,  and t o  reassess o u r  
i n d i v i d u a l  management t e c h n i q u e s ,  p e r h a p s ,  and j u s t  how w e  
f u n c t i o n  a l o n e  i n  o u r  own o f f i c e .  I n  t h e  c o c k p i t  
env i ronmen t  t h e r e ' s  many o t h e r  r e s o u r c e s  a v a i l a b l e  when w e  
d o n ' t  have  t h a t  second o r  t h i r d  crew member. W e  have  t h e  
r e s o u r c e s  o f  A i r  T r a f f i c  C o n t r o l  a n d ,  a s  C lay  d i d  p o i n t  o u t  
i n  o u r  p r e s e n t a t i o n ,  w e  have  t h e  a r d w a r e  r e s o u r c e s  w i t h i n  
t h e  a i r c r a f t ,  i t s e l f ,  and  t h e  so t w a r e  i n  t h e  case of 
e n r o u t e  c h a r t s ,  app roach  c h a r t s  and so f o r t h .  A l l  o f  t h e s e  
r e s o u r c e s ,  a g a i n ,  have  t o  b e  ' p r o p e r l y  managed, and w h i l e  
we 've tended  t o  f o c u s  on  t h e  human e l e m e n t  i n v o l v e d  i n  t h i s  
r e s o u r c e  management, v e r y  d e f i n i t e l y  i t  a l l  h a s  t o  come 
t o g e t h e r  t o  where even t h e  s i n g l e  p i l o t  o p e r a t o r  and t h e  
s i n g l e  p i l o t ,  h i m s e l f ,  n e e d s  t o  b e  exposed t o  t h e  c o n c e p t s  
o f  some sound management p r a c t i c e s .  J u s t  t o  g i v e  one more 
example,  I c a n  remember i n  t h e  v e r y  e a r l y  d a y s  o f  l e a r n i n g  
t o  f l y ;  one  o f  my i n s t r u c t o r s  p o i n t e d  o u t ,  t h a t  i f  I were 
s i t t i n g  t h e r e  f a t ,  dumb, and happy a s  h e  p u t  i t ,  I was 
p r o b a b l y  m i s s i n g  someth ing  and a v o i d i n g  p r o p e r  r e s o u r c e  
management, a l t h o u g h ,  h e  d i d n ' t  u s e  t h o s e  e x a c t  d e f i n i t i v e  
words o f  r e s o u r c e  management. Thank you. 

DR, LAUBER: Thank you M i k e .  

O t h e r  comments o r  q u e s t i o n s ?  Y e s .  

CAPT. DEREN: James Deren w i t h  A i r  Kentucky. The 
q u e s t i o n  was b r o u g h t  up a w h i l e  ago  a b o u t  maybe hav ing  
someone t h a t ' s  on your  s t a f f ,  l e t ' s  s a y ,  a t r a i n i n g  
d i r e c t o r ,  t h a t  t h e y  u s u a l l y  come up t h r o u g h  t h e  r a n k s  o f  
p i l o t  and t h e y ' r e  n o t  e x p e r i e n c e d  i n  e d u c a t i o n  o r  any o t h e r  
n e e d s  you may have  i n  your  c o m p p y .  I ' m  su re  e v e r y  one  o f  
u s  h e r e  h a s  a s t ack  o f  resumes t h l s  t a l l ,  and one t h i n g  you 
may want t o  do  is t a k e  some c o n s i d e r a t i o n  when you h i r e  
somebody t h a t  you d o n ' t  j u s t  c o m p l e t e l y  go  by t h e  f l y i n g  
s k i l l  and t h e i r  background i n  a v i a t i o n .  I c u r r e n t l y  have  on 
f i l e  resumes from two l a w y e r s  and a l s o  a CPA, and n o t  
n e c e s s a r i l y  would t h a t  p e r s o n  f i t  i n  your  f l i g h t  d e p a r t m e n t ,  
b u t  t h a t  is one  s o u r c e  o f  g e t t i n g  some e x p e r t i s e  i n  a s m a l l  
company i f  you want t o  p u r s u e  t h a t  d i r e c t i o n .  

DR. Lauber:  Thank you. Y e s ,  t h a t ' s  an i n t e r e s t i n g  
comment. T h i s  i s s u e  o f  s e l e c t i o n  h a s  come up s e v e r a l  times 
d i r e c t l y  and i n d i r e c t l y  t h r o u g h o u t  t h i s  c o n f e r e n c e ,  and I 
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j u s t  migh t  add a comment t h a t  i t  is an  e x t r e m e l y  i m p o r t a n t  
e l e m e n t  o f  your  o v e r a l l  f l i g h t  o p e r a t i o n  program, and I 
t h i n k  t h e r e  a r e  some s i g n i f i c a n t  i s s u e s  w i t h  r e g a r d  t o  p i l o t  
s e l e c t i o n  s t a n d a r d s  t h a t  w e  p r o b a b l y  d o n ' t  even have  a good 
h a n d l e  on y e t .  

L e t  m e  g i v e  you o n e  example.  I t h i n k  i t ' s  e a s i l y  
c o n c e i v a b l e  t h a t  t h e  i n t r o d u c t i o n  o f  new t e c h n o l o g y  i n  
a i r c r a f t  c o c k p i t s  and t h e  i m p l i c a t i o n s  t h a t  t h a t  h a s  f o r  t h e  
a i r m a n ' s  r o l e  i n  o p e r a t i n g  t h e  sys t em and f l y i n g  t h e  
a i r p l a n e  h a s  i m p l i c a t i o n s  f o r  s e l e c t i o n  s t a n d a r d s .  I d o n ' t  
f i n d  i t  i m p o s s i b l e ,  i n  f a c t ,  I t h i n k  i t ' s  e x t r e m e l y  p r o b a b l e  
t h a t  t h e  p e r s o n a l i t y  and o t h e r  c h a r a c t e r i s t i c s  t h a t  we 
s e l e c t e d  on twen ty  y e a r s  ago  o r  f i v e  y e a r s  ago ,  o r  even now, 
f o r  c o n v e n t i o n a l  t e c h n o l o g y  a i r p l a n e s  may n o t  a p p l y  i n  t h e  
f u t u r e .  I t h i n k  t h e r e ' s  been a s h i f t  i n  t h e  sys t em,  and 
t h e r e ' s  been a s h i f t  i n  t h e  demands p l a c e d  upon t h e  p e o p l e  
who o p e r a t e  t h e  sys tem.  T h a t  h a s  some i m p l i c a t i o n s  f o r  
s e l e c t i o n  s t a n d a r d s .  C l a y  Foushee and I h a v e  been t r y i n g  t o  
map o u t  some r e s e a r c h  i n  t h i s  a r e a  where w e  l o o k  a t  t h e  
whole q u e s t i o n  o f  s e l e c t i o n  s t a n d a r d s  and how t h a t  a p p l i e s  
t o  new t echno logy .  So i t  i s  an  i m p o r t a n t  i s s u e .  

Are t h e r e  any o t h e r  comments o r  q u e s t i o n s ?  

I ' d  l i k e  t o  thank  t h e  members o f  Working Group V I  f o r  
t h e i r  r e p o r t .  I want  t o  make one  f i n a l  comment, and t h e n  
I ' d  l i k e  t o  t u r n  t h e  podium o v e r  t o  Walt L u f f s e y  and A l a n  
S tephen  b e f o r e  w e  c l o s e .  T h i s  h a s  been a v e r y  wide-ranging 
d i s c u s s i o n ,  and I had some c o n c e r n s  when w e  p u t  t h e  program 
t o g e t h e r ,  t h a t ,  i n  f a c t ,  we migh t  b e  end ing  up s o r t  o f  
d i l u t i n g  t h e  f o c u s  o f  t h i s  whole c o n f e r e n c e  by t ry- ing  t o  
a t t a c k  t h e  broad  spec t rum o f  i s s u e s  t h a t  a r e  r e l a t e d  t o  
t r a i n i n g ,  I d e c i d e d  t h e  r i s k  was wor th  i t ,  b e c a u s e ,  a s  t h e  
gen t l emen  p o i n t e d  o u t  j u s t  a few m i n u t e s  ago ,  I t h i n k  one  o f  
t h e  t h i n g s  t h a t  h a s  come th rough  i n  t h i s  c o n f e r e n c e  is t h a t  
t r a i n i n g  is a sys tem.  I t ' s  a se t  o f  i n t e r r e l a t e d  elements 
t h a t  a r e  o p e r a t i n g  s y n e r g i s t i c a l l y  t o  produce  a d e s i r e d  
outcome,  and t r a i n e d  a i rmen ,  You c a n ' t  t a c k  on t h i s ,  o r  
t a k e  away t h a t ,  w i t h o u t  a f f e c t i n g  t h e  way t h e  e n t i r e  sys tem 
o p e r a t e s .  I r e a l l y  encourage  you t o  t h i n k  a b o u t  your  t o t a l  
t r a i n i n g  r e q u i r e m e n t s  i n  a s y s t e m s  c o n t e x t ,  and t o  t a k e  
a d v a n t a g e  o f  e x p e r t i s e  t h a t  i s  a v a i l a b l e  t o  h e l p  i n  t h e  
a n a l y s i s  o f  your  t r a i n i n g  hardware  and t r a i n i n g  s o f t w a r e ,  
and so on and s o  f o r t h .  I t h i n k  t h a t  was one  i m p o r t a n t  
theme t h a t  I t h i n k  d i d  come t h r o u g h  i n  t h i s  c o n f e r e n c e ,  and 
I hope t h a t  you a l l  f i n d  t h a t  u s e f u l  i n  mee t ing  your  own 
t r a i n  i ng r equ  i rem en  t s . 

I ' d  l i k e  t o  t hank  a l l  o f  o u r  s p e a k e r s  whom I t h o u g h t  
d i d  an o u t s t a n d i n g  j o b .  I ' d  l i k e  t o  thank  t h e  working g r o u p  
cha i rmen ,  b o t h  NASA and t h e  i n d u s t r y  p e o p l e ,  and o f  c o u r s e ,  
a l l  o f  you, b e c a u s e  th rough  t h e  working g r o u p  d i s c u s s i o n s ,  

257 



a s  I s a i d  a t  t h e  v e r y  b e g i n n i n g  o f  t h e  c o n f e r e n c e ,  i t ' s  your  
e f f o r t s  t h a t  have produced  t h e  u s e f u l  p r o d u c t ,  t h e  u s e f u l  
o u t p u t  from t h i s  c o n f e r e n c e ,  I hope t h a t  t h e  p r o c e e d i n g s  
w i l l  be  u s e f u l  a s  a r e f e r e n c e  book,  a se t  of g u i d e l i n e s  t o  
s t i m u l a t e  t h e  way you t h i n k  a b o u t  your  a p p r o a c h e s  t o  f l i g h t  
crew t r a i n i n g ,  a s  a r e f e r e n c e  t o  f i n d  o u t  who's d o i n g  what 
and when and where and s o  on and s o  f o r t h ,  So I t h i n k  from 
e v e r y t h i n g  t h a t  I ' v e  hea rd  and see,  from o u r  p o i n t  of view,  
t h e  workshop h a s  been  s u c c e s s f u l  , 

A s  I s a i d  e s r l i e r ,  w e  were f o r t u n a t e  t o  have  Walt  
L u f f s e y ,  t h e  A s s o c i a t e  A d m i n i s t r a t o r  f o r  A v i a t i o n  S t a n d a r d s ,  
w i t h  u s  t o d a y ,  and I ' d  l i k e  t o  a s k  Walt  t o  come down and  s a y  
a few words t o  u s .  

MR. LUFFSEY: Thanks,  John .  I ' m  r e a l l y  d e l i g h t e d  t o  b e  
h e r e ,  and I w a n t  t o  thank  you and Alan f o r  t h e  p e r s o n a l  
i n v i t a t i o n  I r e c e i v e d ,  and I ' d  l i k e  t h e  o p p o r t u n i t y  o f  b e i n g  
a b l e  t o  s a y  a few words,  t o o .  

A s  I l i s t e n e d  t h r o u g h  what was s a i d  t o d a y ,  I took  a few 
n o t e s ,  and I ' d  l i k e  t o  s t a r t  o u t  by s a y i n g  t h a t  I r e a l l y  am 
t r u l y  e x t r e m e l y  impressed  w i t h  t h e  c o n t e n t  o f  what was 
d i s c u s s e d ,  Note t h e  word c o n t e n t  s t a r t e d  w i t h  C,  s o  I 
s t a r t e d  u s i n g  t h e  l e t t e r  C t o  p i c k  up some o f  t h e  key p o i n t s  
t h a t  I h e a r d ,  and i n  a c o u p l e  o f  p l a c e s  I ' d  l i k e  t o  
emphas ize  some o f  t h e  t h o u g h t s ,  

You mentioned c o o r d i n a t e ,  You mentioned c o o p e r a t e .  To 
m e ,  t h o s e  a r e  two v e r y  i m p o r t a n t  words.  W e  need  t o  
c a r e f u l l y  c o o r d i n a t e  and w e  need t o  c o o p e r a t e .  Government 
and i n d u s t r y ,  FAA and i n d u s t r y ,  NASA and i n d u s t r y ,  and you 
t o o k  a s i n g l e  s t e p  t o d a y  i n  t h a t  c o o r d i n a t i o n  p r o c e s s ,  

You mentioned c o c k p i t  r e s o u r c e  management. You 
ment ioned  c red i t s .  When you t a l k  a b o u t  c r ed i t s  i n  c h e c k i n g ,  
I ' m  g o i n g  t o  b r i n g  you t o  a t h o u g h t  on t h a t ,  I sometimes 
wonder i f  t r a i n i n g  programs t r u l y  have  t h e  r i g h t  o b j e c t i v e s  
o r  i f  o u r  i n d i v i d u a l  t h i n k i n g  r e a l l y  h a s  t h e  r i g h t  
o b j e c t i v e ,  Not t h e  FAA c r e d i t ,  t h a t ' s  n o t  w h a t ' s  i m p o r t a n t ,  
i t ' s  t h a t  t h e  t r a i n i n g  program w i l l  meet s a f e t y  o b j e c t i v e s  
which you s e t .  

You mentioned change ,  you ment ioned  c r e a t i v i t y .  Note 
a l l  of t h o s e  s t a r t i n g  w i t h  C. You mentioned c o h e r e n t  and 
c o h e s i v e ,  A l l  o f  t h o s e  a r e  n e c e s s a r y  i n g r e d i e n t s ,  
o b v i o u s l y .  You have  spoken t o  c r e d i b i l i t y .  And I want t o  
emphas ize  t h a t .  C r e d i b i l i t y  o f  your  program. You ment ioned  
c o u r t .  I ' l l  g i v e  B i l l  Reynard t h a t  one ,  and I ' l l  u s e  it a s  
a t r i g g e r  t o  g e t  m e  t o  where I w a n t  t o  t a l k .  

The  s t a t u t e .  I ' l l  t a k e  i t  o u t  o f  t h e  j u d i c i a l  back t o  
t h e  l e g i s l a t i v e ,  The s t a t u t e  se t s  i n  mot ion  your  own r e a s o n  
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f o r  b e i n g ,  n o t  o u r s ,  a l t h o u g h  i t  a r t i c u l a t e s  t h e  need f o r  
FAA o r  CAA p r e v i o u s l y ,  W e  e x i s t  b e c a u s e  o f  you, b e c a u s e  you 
want u s  t o  e x i s t ,  even though,  i n d i v i d u a l l y  you might  n o t  
a l w a y s  feel  t h a t .  

I t ' s  i n t e r e s t i n g  t o  n o t e  what  t h e  s t a t u t e  r e q u i r e s .  I f  
you t a k e  two l e g s  of t h e  whole p r o c e s s ,  i t  r e q u i r e s  t h a t  
a i r c r a f t  be  manufac tu red  t o  minimum s t a n d a r d s .  I t  r e q u i r e s  
t h a t  a i r c r a f t  b e  o p e r a t e d  a t  t h e  h i g h e s t  s a f e t y  l e v e l  
p o s s i b l e .  Now t h a t ' s  p a r a p h r a s i n g ,  o b v i o u s l y ,  The FAA i n  
t h e  o p e r a t i n g  p a r t  o f  t h e  s i n e s s  s i m p l y  s e t  minimum 
s t a n d a r d s .  You m u s t  a t  l e a s t  meet t h o s e ,  b u t  y o u ' r e  
e x p e c t e d  t o  o p e r a t e  t o  t h e  h i g h e s t  l e v e l  r e g a r d l e s s  o f  what 
t h o s e  s t a n d a r d s  s a y .  I wanted t o  p o i n t  t h a t  o u t  
p a r t i c u l a r l y .  The r o l e  o f  FAA is s i m p l y  s t a n d a r d  s e t t i n g .  
W e  do  some check ing  on t h e  s y s t e m .  The c h e c k  r ide i t s e l f  is 
p a r t  o f  t h e  sys tem and n o t  t h e  means and t h e  end t o  t h a t  
sys t em.  

I g u e s s  t h e  b i g g e s t  C o f  a11 is t h a t  you t o d a y  
communicated, I h e a r d ,  I l i s t e n e d ,  Dan B e a u d e t t e ,  who's  
been  h e r e  a l l  week  d i d .  W i t h  t p u s h i n g  t h e  o b j e c t i v e s  
c o n c e p t  t o o  f a r ,  I d o  want t o  t i o n  one  more t i m e ,  FAA i s  
r e c e p t i v e  t o  change ,  a n o t h e r  C ,  i n n o v a t i o n ,  You come t o  
u s  and you t e l l  u s  what  y o u ' r e  ng t o  a c h i e v e ,  how y o u ' r e  
g o i n g  t o  g e t  t h e r e ,  and i f  you make r e a s o n a b l e  s e n s e  w i t h  
i t ,  a t  l e a s t  w e ' l l  l i s t e n .  W e  have t h e  same i n t e r e s t  you 
do: h i g h  s a f e t y  s t a n d a r d s ,  o p e r a t i o n  t o  t h e  h i g h e s t  l e v e l  
o f  s a f e t y .  I t h i n k  y o u ' l l  g e t  t h a t  s u p p o r t  from us ,  W e  a r e  
r e c e p t i v e  t o  i n n o v a t i o n .  

I ' m  go ing  t o  c l o s e  o u t ,  a l t h o u g h  I c o u l d  ment ion  o t h e r  
C ' s  l i k e  c o n c e r n  and cope and c o n t i n u o u s  f eedback  and  a l l  
t h o s e  n o t e s  t h a t  I t o o k ,  I ' m  g o i n g  t o  end up by re- 
emphas iz ing  a n o t h e r  C I h e a r d ,  and t h a t  was c o n g r a t u l a t i o n s  
on  your  b i r t h d a y  a t  NASA. W e  r e c e n t l y  had o u r s l  and i t  is a 
s i g n a l  e v e n t ,  Twenty-f ive y e a r s  i n  t h i s  p a r t  o f  t h e  
b u s i n e s s  a t  FAA, NASA, I had some e x p e r i e n c e  i n  CAA b e f o r e ,  
and i t r s  f a n t a s t i c .  

* 

I want  t o  thank  a l l  of  you f o r  b e i n g  h e r e  and i n d i c a t e  
t o  you t h a t  w e ' l l  t r y  t o  do  ou r  p a r t .  Thanks,  a g a i n .  
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CONCEUTJIMG REMARKS 

DR, LAUBER: Thank you, Walt. It  is i n t e r e s t i n g  t h e  
2 5 t h  b i r t h d a y  is t o d a y ,  From my p o i n t  of view,  I ' l l  j u s t  
add my own two c e n t s  te t h a t .  I t ' s  been an h c r  
r e w a r d i n g  t h i n g  t o  w w k  for t h i s  agency .  We've had a 
o p p o r t u n i t y  to w o r k  some i n t e r e s t i n g  p r  arns, and I hope t o  
do some good,  and I h a v e  t h o r a u g h l y  e n j o y e d  e v e r y  m i n u t e  o f  
i t ,  

D i c k  Co l l i e ,  d i d  you have a n y t h i n g  t h a t  you wanted t o  
say b e f o r e  I t u r n  it o v e r  to boss2  

MR. COLLIE: N o ,  I c a n * t  improve on a n y t h i n g .  

DR. LAUBER: Okay. W e l l ,  I wan t  t o  t h a n k  you, D i c k ,  
f o r  a l l  t h e  help,  It's been a p l e a s u r e  working w i t h  you i n  
o r g a n i z i n g  t h i s  con . f e rence ,  and w i t h  t h a t ,  I wcvnfd l i k e  t o  
t it o v e r  ter, Alan Stephen, e V i c e  P r e s i d e n t  of  
O p e r a t i o n s  f o r  the R W  f o r  some e l a s f n g  remarks ,  

MR, STEPHEN: Thank you, John, I wcmfd l i k e  t o  set  t h e  
r e c o r d  s t r a i g h t ,  l i e  d a e s n ' t  wark Pol: m e .  I 
i n  mortal ,  f e a r  t h a t  l ie w i l l  s a m e  day  d e c i d e  t h a t  h e  
d o e s n ' t  want to c o n t i n u e  w i t h  us, It shaukd be p r e t t y  
o b v i o u s  from the k i n d  of  r o l e  h e ' s  had a t  t h e  RAA, t h a t  w e  
l o o k  t o  D i c k  to vide r e a l  L e a d e r s h i p .  

L i s t e n i n g  t o  t h e  r e  mmendat ions I h e a r d  t h i s ,  morning ,  
I d idr r l t  hear one ward o u t  a need f o r  r e g u l a t i o n .  What I 
difd h e a r  is that  w e  have a d o  a b e t t e r  job f n  t r a i n i n g  
whe the r  as i n d t i v i d u a l  a i r l i n e s  or as a c o l l e c t i v e  group af 
a i r l i n e s  under  t h e  b a n n e r  sf RAA. T h a t " s  a v e r y  
important point, and i t  is t h e  k of l e a d e r s h i p  far which 
w e  l o o k  t o  D i c k  C 

The reasopr: I was L a t e  t o  t h i s  wQxrkshop -- f w 
b e  here a l l  t h r e e  d a y s  -- was t h a t  t h e  General, Account ing 
O f f i c e ,  an: e p e n d e n t  arm of t h e  Congres s ,  d i d  a r e a l  
h a t c h e t  jo n our i n d u s t q  t h i s  p a s t  week. They a re  a b o u t  
t o  issue a repart t h a t  s a i d  our o p e r a t i o n s  are 20. t i m e s  less  
s a f e  t h a n  the o p e r a t i o n s  of t h e  l a r g e  a i r  c a r r i e r  a i r p l a n e s .  
To a r r i v e  a t  t h a t  c o n c l u s i o n  they had t o  i n c l u d e  t h e  
o p e r a t i o n s  of a i r  t a x i s ,  c a r g o ,  a s k a n  bush o p e r a t i o n s  even  
h e l i c o p t e r s  i n  the acc ident  ree * menr i n  t, you s i t  
down and' fiaok a t  j u s t  s c h e d u l e d  mmuter opera n s  t o  l a r g e  

r r ier  o p e r a t  s, t h e  s a f e t y  F r d s  are  v e r y  
p l e ,  on t h e  ace ts per hundred 
a v e r a g e  for  the j e  r l i n e s  is - 3 8  

thousand kandfngs, w h i l e  a c c i d e n t s  
t r y  is a b o u t  .63. So t h e y C r e  i n  a 
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g e n e r a l  c o m p a r a t i v e  r ange .  Not twen ty  t o  one  a s  t h e  GAO 
conc luded .  

B u t  i n  r a i s i n g  t h e  i s s u e ,  I d i d  g o  back t o  l o o k  a t  e a c h  
o f  t h e  4 7  a c c i d e n t s  i n  o u r  i n d u s t r y  o v e r  t h e  p a s t  t h r e e  
y e a r s .  I was impressed  w i t h  a c o u p l e  o f  f a c t s  a b o u t  t h o s e  
a c c i d e n t s .  F i r s t ,  i s  a s p e c t a c u l a r  l a c k  o f  c a u s e s  t h a t  w e  
saw i n  t h e  p a s t .  Only one  o f  t h o s e  a c c i d e n t s  r e l a t e d  t o  
we igh t  and b a l a n c e ,  Not one  o f  them re su l t ed  from a crew 
member o v e r s c h e d u l e d  o r  f a t i g u e d .  T h e r e  were no a c c i d e n t s  
stemming from a l a c k  o f  ma in tenance  o r  o p e r a t i o n a l  
r e l i a b i l i t y .  And, i n  f a c t ,  t h o s e  a c c i d e n t s  c a u s a l  f a c t o r s  
b r o k e  down t o  a p p r o x i m a t e l y  50 p e r c e n t  re la ted  t o  t h e  p i l o t ,  
30 p e r c e n t  r e l a t e d  t o  ma in tenance  and o t h e r  t y p e s  o f  ground 
o p e r a t i o n s ,  and a b o u t  20 p e r c e n t  r e l a t e d  t o  t h e  
env i ronmen t ,  t h e  ATC s y s t e m ,  w e a t h e r ,  t h a t  t y p e  o f  t h i n g ,  a 
p e r c e n t a g e  d i s t r i b u t i o n  v e r y  comparab le  t o  t h e  a c c i d e n t  
s t a t i s t i c s  o f  j e t  a i r  c a r r i e r  o p e r a t i o n s .  

While  many of  t h e  a c c i d e n t s  were minor  t h e r e ' s  s t i l l  
some a c c i d e n t s  t h a t  s h o u l d n ' t  have o c c u r r e d ,  f o r  example,  a n  
a i r p l a n e  t a k i n g  o f f  w i t h  a g u s t  l o c k  i n s t a l l e d .  I t h i n k  
t h a t  was t h e  f i r s t  t h i n g  I l e a r n e d  d u r i n g  my f i r s t  f l -y ing  
l e s s o n  20  y e a r s  ago ,  S i x  acc idents  i n v o l v e d  a i r c r a f t  w h i l e  
t h e y  were t a x i i n g  on t h e  g round ,  u s u a l l y  from c a r e l e s s n e s s .  
Two a c c i d e n t s  r e l a t e d  t o  r e f u e l i n g ,  r e f u e l i n g  a p i s t o n  
a i r p l a n e  w i t h  j e t  f u e l .  I c o u l d  g o  on w i t h  s u c h  examples .  
The p o i n t  I am t r y i n g  t o  make is r e l a t e d  t o  q u a l i t y ,  a n d s  
t h a t ' s  what c o c k p i t  r e s o u r c e  management is a l l  a b o u t .  
Q u a l i t y  and n o t  more r e g u l a t i o n s  i n  t r y i n g  t o  e l i m i n a t e  
t h o s e  c a u s e s  o f  a c c i d e n t s .  

I l i k e d  t h e  recommendat ions o f f e r e d  t o d a y  v e r y  much. 
Because t h e  RAA d o e s n ' t  have t o  produce  a ha rd  d o l l a r s  and 
c e n t s  bot tom l i n e ,  w e  can  g o  back t o  o u r  board  of  d i r e c t o r s  
and ,  i n d e e d ,  t h e  e n t i r e  membership,  t o  g e t  t h e  r e s o u r c e s  f o r  
CRW. With your  c o o p e r a t i o n ,  we  can  do  many o f  t h e  t h i n g s  I 
h e a r d  t h i s  morning ,  and i n  c o o p e r a t i o n  w i t h  D i c k  C o l l i e  and 
your  i n p u t ,  I ' m  sure  w e ' l l  b e  back t o  you i n  t h e  v e r y  n e a r  
f u t u r e  w i t h  some i d e a s  o f  what w e  c a n  do  i n  1 9 8 4  i n  t h o s e  
a r e a s .  

I h a r d l y  need t o  say .  t h a t  t h i s  workshop would n o t  have  
been p o s s i b l e  w i t h o u t  t h e  r e s o u r c e s ,  t h e  p e r s o n n e l  and t h e  
d e d i c a t i o n  o f  t h e  p e o p l e  o f  NASA, p a r t i c u l a r l y  John Lauber.  
I can  o n l y  e x p r e s s  w i t h  a g r e a t  d e a l  o f  g r a t i t u d e ,  t h e  
a p p r e c i a t i o n  f o r  e v e r y t h i n g  you 've  done i n  open ing  up t h e  
d i a l o g u e  and g i v i n g  u s ,  p e r h a p s ,  a sense o f  d i r e c t i o n  a s  t o  
where w e  ough t  t o  go i n  t h e  f u t u r e  i n  t r a i n i n g .  I ' d  l i k e  
a g a i n  t o  c o n g r a t u l a t e  eve ryone  here i n  t h e  NASA o r g a n i z a t i o n  
who's been a p a r t i c i p a n t  on t h i s  program. 

DR. LAUBER: Thank you,  Alan. With t h a t ,  once  a g a i n ,  
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my thanks t o  everyone who worked so hard t o  make t h i s  
program g o .  I t ' s  been a p l e a s u r e ,  and w e  look forward to 
the  n e x t  t i m e  w e  can a l l  g e t  t o g e t h e r .  Thank you.  
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